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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To obtain the transmission reception system sending lots of 
information at the same firequency band by solving it that a transmission 
information quantity is not increased when the frequency band is limited in 
the transmitter sending a digital signal. 

CONSTITUTION: A transmitter 1 uses a modulator 4 to allocate n-value 
data of a 1st data string to a signal point group grouped by signal points on 
a space diagram resulting from the 1st n-value data string and p-value 2nd 
and 3rd data strings and sends a modified m-value QAM signal. A 1 st 
receiver 23 uses a demodulator 25 to receive the n-value 1st data string, a 
2nd receiver 33 demodulates the 1st data string and the 2nd data string, 
and a 3rd receiver 43 demodulates the 1st data string, the 2nd data string 
and the 3rd data string. Thus, upon the receipt of the m-value modified 
multiplexed modulation wave, the transmitter demodulating data of the n- 
value 1 st data string is obtained even with the receivers having only n- 
value demodulation capability in the case of n<m. 
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mxtj(Dmm^}k i 5 i 2 o cd i 0 - 1 ^ 
Aro. 1 0 - I ^ A^o(Dnmx'^si-m 1 #j3iJ'S^ 1 

3MeM-^©ffi*itt» 1 smm 2 3 © 4 p s Kmi&^mm. 

ffi*AToi:^S1-?.o j:?5 7'>7":^2 2©* 

SA^ r ofe-l±%: Sfalfef^*^«S"e o T 4, ^ 1 S^sM 
2 3tt7^i^-<5';i/3l{i^5 l©{t-^^^^T-tSo *^BJ 
©^B16QAM. 6 4QAMSS(t1-5«^» 1S« 
^2 Siii^^K^S^TSCi;*^ Slii:%;.So :i©fe 
4i)EI2 5 (a) ©<t^{ciiM«|l*s (;r/4 + n7r/' 
2 ) ©^a±©ffiaf; 8 o©{i-^;S<fciBg 

4ilfg;&^(Cif)a6a»^ff^T-§S. 02 5 
(b) ®J:d{c:n7r/8fflA*®®Si^±C 1 B'^CM 

^s^^mm-rtii^mmmm^m^ i a 1 1: i emm:^^ 20 

©JfiiHiSW^^SC^Sgffl-r S t ct •? b 
m4PSKSl 6 QAM^^«-^©^iiJS^g^{3S 
^T-g-So C©«^Aa/ (Aj + Az) =tan (;r/ 

8) trji:^ xoizmmmi (Dm^}^^iSt^vmm-mi£ 

atCfi^^ttMB: (018) ©QPSKe^©fi^;i^tfi[ 
M&AM^©^ii^&mM-r.SCi:*)T'&So ci©«^^ 

1 2 3 (om^.^iiL'mm.m^ 1 3 s {i{t^;^©ffig 

^^fs^*)b<H:CLS^S©^:&PM. AM^©a^^ 30 

[0 04 6] ducmmm 1 tcR >3 ^ 9 a>^i7 h jvm^m 
v^T:l^T•3i^3«ll©l 6PSK®33ieM-^4siB^-r5 
tm9(OJ^oizm^j^8 3©7jc^^<^ h;i':5-|Ri©ffii|iA 
iSlIl 8®7^i;<$';i/jg*fl:^5 l©4PSK«{Si3iem 
:^)ATo<t !3;*:g<^^. -TSfc^ ^9©^1^SS©{1^ 
.<i^8 3. 8 4. 8 5s 8 6 ©^3*^i^^T•^^-r^ 1 4 P 
SK§MoIigM:^8 TtASo :me>®M^&SlSM 
M2 3T-Smbfc«-&s '©4o®(g-^.^ii02 0®g 40 

fi^^' h;!/^©^ 1 mmmi^x^a siot. si §fi 

^2 3{ig|9©M*,-^8 3. 8 4, 8 5. 8 6©V^Tn 
$:^{iUT*>S2 0®{b^^ 1 5 1 hfiJSfb. (11) 
^e5>7^— ^*C:©^-f A^D^y htc^^-r?). CI®7^— 
<5' 1*0 8 bfe ct o t::. 1 ®m 1 ^Pim^s^m 

9 1© (1 1) . !?Mll7^-^3?fJ© (11) T-Jfe 

miT'—i'mitmm^^ti^. o^d. sis<i^2 3{i 

1 6 QAM*) b<tt3 2QAM*) b< {i6 4 QAM®S| 

{i^i*^e>®^^m^©ais©7=^— ^?ij©-5*.s SI 7^ 50 
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— ^?!j®2b i t©7^-^5'©i^^^a^-rsc:i:{::55:;5,. 

^ ©ig^fiS 2 y'-i^m'pm 3 T^-^' ?ij©e^{±^-r S 

l~S4©^f!lft^i^P9 lC-a^^nSfe«)Sl5=^- 
^ nom^comm t ^£#x.?5:v^„ biPbm^S© 

[0 0 4 7] t.b. ^M©cfl«^©tB;b{c|iS|^#;Q;v>-S: 
0 9 © J: d ^£tie*©ff -f-.-^iPSigliSr^©— «S© 1 6 ~ 
6 4 QAMT-||3gT-t5. biPb. ttlifi© J: o Jc%±e 
3^i:av^s «Me3^-t-<±«M©SSASig^§i>fj-fc,j-,^ 

'©tft^ttD'^'y h©fr*.±{f=i::^ h *5ft$&:?;ff 
cfc?)$<^e>^v^pgt)^^<, 7iMffi;tif±®fi«M© 
2 0 W. S[J^®MT- 1 0 0 W~ 2 0 0 WSiST-fe 

5, tJtoT. 09©J:o&e-5,^^8Effll:S-iC©i 6 QA 

MT-4PSK§fS5ib<t5i:bfc:©-&l 6QAM©fS*i 

2 Aa = AzT-fe s A^ 3 ATo^E^^i: 5Si *) m.titmMT 

9<g'iJgi::fe2,o 4 P S K 

®9fg®^±j*Sie>^T-^:5. iP0 4P SK®SlS{sM 
^)/J^S®7'>7^:^T•S^iR^tg{cbJ;^i;■r^i:. 3^:4. 
itilj$tiTV->?,MMT-{icm:eJt©m±;^?#-5 ^ i: ttM 
bv^. mK.ll£4 0W©'>X7"AT-H:3 6 0 Wi£:>M i: 

[0 0 4 8] #^r5^stfiiA^{::^T©§fl;^ 

T>7^-^©S{t«iS¥i:^&M^t«-a-fci>>^7^A^#^Ti^ 

[0 0 4 9] c:ix=&:R#;fl<j{C3^'<i.i;4P SK{±/JnS© 

?-^S«#IS^ti-^^o 1 6 QAM{i>^^^T>7^:^ 
$rfflv>fc]«tttgT-fei.As^n;^ h©^(I^IiSfii';:^7^ 

— t:;^ Srfr V ->itt^© Sr^^-rnS 5^ X 7^ A 

i:bTj^Az:1-5, cid-m{S3i{tm;^?^^TttiD$H±^ 

;e(tT-4P SKh 1 6 QAM. S^{C<t>) 6 4DMA^ 
[0 0 5 0] m^itmi 0©i^{CA 1 =A2i:5fe?>ct 

So ^^®ti*aA{ 1 6)ii^i' h;i/9 6T«m-S (A 
i + Az) ^+ (Ba + Ba) =©^:&*Ii;5&i)o 
[0 05 1] 

1 A(4) I ^=Ai=^ + Bi^=Axo^+Ato^= 2 Ato^ 

I A( 1 6) I ^= (Aa + Aa) ^+ (B. + Ba) ^= 4 A 

To^+4 Axo^= 2 8 Ato^ 
^(16)1/^(4)1=2 

O^D. 4PSK?:j@|ftf S«^©2{g©tS*i, 4fg© 
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9 1 ®(^5©«^j&®«^SSH:Ai-r-$) t) . 4 p s 
K(Dm^!^mmm2Aitit^^tAz/2Aii3i^. A.. 

^2S««I3 3<Z)T>5^:^3 2 04igr:,S: 10 
^1SM^2 3©T>5^:^2 2 04^g4^^grilCJt'<T 
2^f'fefc>*>r2=2 rat:•r^^{^J:V^c ^aj^KSIlSd 
«2 3®:r>7":>-Asttg3 0cni;fee>l|2§(lM3 3®7' 

t)^27^-<5'?ij®«ilt3i!3^ ^tl^HDTVCDiSi^fi^ 
^CSI tl ^xnJf H D T V^WSffc^it-- A^l^— 5^ 

?> Se# a: T > 7^ :^ i: SMM® o lf- 

(Dfzisbizmi&mmmtiifi^^^xr^^^tzsb. eio®a 

ai:A2®lt*{citi 4PSK®3§<gS:tr(c^1-S^ff^l 

6 APS K<Dmmm.tiitn^^hm 2 ^mm 3 zcdt^j- 

[0 0 5 23 C©«afb4ttSfe«)tt»bTi«^:5i;, 4 

psK©^fi,^e^S*JHIJl^>'^=^— tt{ (Ax+a^) / 

A.}^figCix^na6i;^«-rSi:> SfitQAMf 
S<lTSi:&®fl^;^P^^SIt±A^. 4PSK-eS(11- 
S i: t ®(t^,-^Paffi^B: 2 A 1. li^j^P^S§lSI©lt^{± 
A^/2A. T-fe5iPe.S«r>7^:^®^SSr2i:-rS 30 

^-fg*nisi:^2Sfi«l2 3®7'>7^:^2 2®*gr 
[0 0 5 3 ] 1 0 2 {i^BgSlfg^j^®»-&© 1 6 Q A 

±ti^bT*.^2Sft«l2 3®T>7^:^^Sr2a:^{^ 

[ 0 0 5 4 ] «M®«-&^ ii<sS:^tiER^^ti-r*5»). 

tASB^^>*^t:*c5. z.(Dmm^m \ l®« 
^ 1 0 3 ©^i^T-^s-To «fyx«C©ffi^I*l'5:e.0!lx.K,'^ 
1 0 4{iSlft:ii^;i/^-4fgf ^2§fl^2 3®T>7^ 
:^*gr2a:2f|ftC:fe5o .-^ 1 0 5 {iji(t:t^;i. 

[0 0 5 5] 11.6*55 J: »)/h^V'>c:i:^Aii:A2T-*3^ 
nx6={(A. + A2)/A.)=^5 

A2gl.2 3Ai 50 
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HI 03!)»?>^fiM^i^afH®Eggi^2 A(4). mxm.'^ 

^2 A(16)i:-rSi:x A(4)i:A(16)-A(4){iA,tA2 

tJe-DT{A(16)}^^5{A(14)}^frixHJ;V^o 
[0 0 5 6] ifeC^JfJ® 6 4 AP S K^^&S^^fc^f!I$: 

^N-r. ^ 3 4 3 tt^ 6 4ttQAMS:iiAST-#So 
[0057] 012 b 1 0 (D^'P h 

©^f!lM^^P*4fiS*^?> 1 6fittJt*D$-&feJ^^-t-* 

So 01 2®^l:9-fiJ«-t^P9 l©tftCH:«-^^ 1 7 

0 b-r 4 X 4 = 1 sficfi^^-^A^i^Faiii^se 

^i^■rv^^,„ C©Jg^. 4P SKi:01iSfflttS*)fc-a-i. 
fe«>i5IMSrt)0 Ai ^ ATot3K^b'5;Jtn«3fe ^:fev^o 
m3Sft^4 3©r>5=;-^-®*g^r3hbT. 
tli:tf{i^n 6 4 i:^« bfcS-&® r3®(t4. Wmi^ b 

r3=={6V(n- 1 )}ri^ 

i:^t)x^l 3 6 4ftQAM®isi5^gr3-ai*»^&n® 

[0 0 5 8] tz.1t\^. m\ 2 0J;o'5:EM-r-(i^2Se 
:^3 3f§MbfcJS^4PSK®2b i t b*»S^T-§ 
^V^®T-ml^ ^2. ||3®3-^®(liH4$:figi:^-fr§ 
(C{±, ^2S{1^3 3t3^ff$6 4fSQAM^^iS>b^?>^ 
JI^l 6{iQAM^«^-r?)«ltg4*)fe-B-?>cii:«sM* b 
V^o 

[0 0 5 9] 01 4® J;aK:3Pi@©<s-f-jS©^;i'— t: 
> ;/S?T^ c i: i t) 3 -PCSffi^WPSitt *sje£5:1- 
S„ ^i*K:eJtT-^B^t-i.i;. m 1 
9 l{i»l7^-<$'?ij®2bit® (11) $:SiJ(3$>Tfc 

[0 0 6 0] iiJlC, ^ 1 iiJ^WM^i^P 1 8 1 2 
7^— ^jaj® 2 b i t® (11) ^fJtjfeTS. ^2iiJ^ 
fdM^i^Pl 8 2lC{i (0 1) 5. ^3IiJ^fiJM^;^P 

1 8 3 tc (00) ^^4 iiJ^tOM-^J^gf 1 8 4 t {i 
(10) Sf!l!3feT5. COC:i:H:E7 t^ffiT-fe-So 

[ 0 0 6 1 ] 0 1 5 ®^ 1 #lK®'«5' h ;^0&fflV^T^ 

3 =f-^n(Dm^^w.w^m-\.< mmt^^im^mm^ 

■^201. 205, 209, 213^(11), 
202.206, 210,214^(01). {f^.-S 2 

03, 207,211, 215^(00)s 2 0 

4, 208, 212, 216<fe (10) ^ 3 

2 b i tffl5=— ^J'Sr^ 15=— ^27^—^^ 
iiailbt. 3PgJl®2b i tT^-^^'ibsaSLbTeigt- 
^i). 

[0 0 6 2] 6b i t®7='-^*si^S:eit-C-'&;<*%B^ 
®4tiai:bT3o®l/-<;i/©ttt6®^^5SgM-C% 2 
bit, 4b it, 6 b i t0^35;-Sg3llM®7=— ^5'*^ 
fejj|T-§ bip*>. 3o®pggoe3SIF^®ilS:tt4*»fc-& 

[0 0 6 3] 3PSBfe33l^®e5i£S&fefc-a-5 
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[0 06 4] Ell 5iz$>^^oiz^ mi^—^m 

[0 06 5] ifetc^ zy'—^^mm^}^. mtim i o 
(Dts^^ 9 itmi soiij^aifi^j^p© 18 2, 18 

[0 0 6 6] mi 5-r-«±2/3 A2:/£{t^Lfe«^^^ 

•to ^KDm-^m 1 wi-^mm^sm i s i ©t^jgccDe-^,.^ 

2 0 1. 2 0 2©ff-?-;^raii§fflittA2/6i:55:S„ ^3 
Sfi^ 4 3 T- SMI- JS^tc ie^S;feg{g^ df- 4 tt 

»fSo T>5^:^3 2CDi|^-g:&r3i: LTs 

'i^S^ii3l^t3l^;^J^^-% 4 p s Kmm^^)i'^-(Dn^ 
i^X-^^t^m-r^h. r3^=(l 2 rx)V(n-l )i: 

:i<D^^yiimi 6©fflfS2 2 iT-m-a-So 0!lil«;^2 
2 2, 2 2 3cD^-^4PSKmm^^)\^^—<D6m(Dm 

^27^-<5'?iJ©«^i^raiiB8IA^2/3A2i:a^< 
fe«)r2== (3 rO V (n- 1) t5fcDffii^2 2 3® 
<taic^T^2S{s«J3 3cDr>7^:^3 2^:;»c§<-r^ 

[0 0 6 7] 3K^;iSO<t5t«M©3i<s::'^ 
1 SMM 2 3 2 ^{1^ 3 3 ^Wi 

[0 0 6 8] giiJK^4BiB^-r^fe«){3. ^rm2^m 

i®/h^V''7'>7^T>-T-7^i^^;U3l<iM5 1®4PSK^ 

mim^Rvmmm i ®^ i T'—^n-^mmx- 1 s i -5 

15^ bTfe ^©tC^ b> H 2 3 3 T-{±iifi«l 1 ® 

0 1 0 tCS^N 1 6 ttfflfg-^^^^ ^ >) ^ 2 v^-^S' ncD 1 
6QAM©2tf>y bfflfs^$:^^l;imii-?§^o ^ 1 
-<5'?<Jh^fc-M:T4bit©{l^<&a^T-5 2.„ 3©« 
^Al, A2®lt**J^IM«t:J:t)S'^^?>o ^©7^-:$'^ 
132 l<DmMMm^2Z 1 T-^^U. «^[iISSl::g3fi^ 
jM5o ^Wcit)AMaii*5°Itli:'5:-&. 
[0 0 6 9] EI 2 1 (Dm2^{MU3 3(0^X2 ^y^mt. 

^ 1 9©^ 1 ^mm 2 3 ©:^D ^yf^mnmm \:-mmx- 

2fe?.c jSa.-^fi. ^-rr>7^:^3 2*ST>7^^2 2ct»3 

{I^.'^P^5§^©MV^{i^>l:#SiJT-S-5o «^il3 
5©F*9^C^^$lJ®g|5 2 3 1 i:. HI ^?iJ||5fegP 2 

3 2 2 2 3 3 ^ *.o, HI msm^ 

m^l 3 Btt^ffjl 6 QAM$rm^-r^fc4?)AMmP« 
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■fe. *^-!.;i/h±#2fit©llfi?&*.Oo *^B^©Jg^, 
^Jf^l 6QAM«^©fc«). 0 2 2©{i^-<<^ h;Ha© 
ctd^MftAsai^©3^(iaj:b{cj;t3S&S„ «e-3T. 
THi6Sraip{tibt;^l'2^*-;UKffii:-rSi:s 02 2 

THie= (A1 + A2/2) / (Aa + Az) 

[0 0 7 0] C©A1, A2 4>b<{iTHi6ZfeU^> 
10 ^^©fitmffla^tt^Ji. 3^«^1 J:?}. Hl7=-^^J 

(Dfpiz^ibxmm^ti^o t.rzm.mum^2 3 i a^sm 

«9?&«tti-i!!lSbaraffi^Sr5Rto?):^St)i:n5o . 
[0 0 7 1] 02 6^fflV^TS>7 h^r^^' — A1/A2 
©Jt^^^ft^bTV^<;^ffi^i^H^■r?>c Ai/Aa^^^ 
Si:glttAs^fc.So S<I^{fflT-IS^b:feAi/A2AS3^g 
^T-IS^b&Al/A2©^itA>e,Sli^S{c«ev^Jl^— 
^2 6(Dm2y'-^mW3^^2 3 3i^io<Dm.m 

m^t:mMum^m2 3 1 t^-i'— ;i/K>'N--^i7 br^^ 

— 1/— h©Mi>:^fRl{C^'7 h :7Ti7^ — Ai/Az^&®J» 
20 ■rSCJll::.^ >3H3S«^4 3{±>'P' b77'i'^-^A 

^/A:,t:mM\^-^<x^mtsrzisbm^ifimmiztj::^^ ^ 
zixim2^mm3 3izm\^^^ 

[0 0 7 2] a^ftijffll[5]gs 231{i^^r';-231a?& 
^■Oo TV®[j^©^-\'>4«;i/SC^*5 b^V^fB. 
D 7 h Jl:-^{3^;^l!!t^|BlW;i'-;i/*fBfii bSt5^®5^ 
^>^;i/<&SM-r2>i;§^ c©fflS:i^'Uftii-rc:i:(:: J: ti 

30 [ 0 0 7 3 ] :i (Dm.mmmi)^^BM<Dm^. m2^—$' m 

©a^{±BIS^^5o JilT. (S2 4) ©7D-5^-v- 

[0 0 7 4] a^tiffiAs»t>n«:v^«^-et,x7^';^r3 

1 3©4 P SK©a^S 11^:^7^ 7*3 0 1 (Omiy^—f' 
?y©a^(±T-tSo -^Cl-e. ::^7^^'7'3 0 2T-H1 

<S'?ijw^gi5 2 3 2X'm^ti^m.mmmt:m.mMwsii2 3 

1 1::?^^ = m^SiJPgP 2 3 1 7* 3 0 3 T-mA^ 4 

3Z.{i2 36cf>X7^>y7'3 13©4PSK€>b<{±2PSK 
(Dmm^ffOc N0^te>;^7^>;'r3 0 4T-inAS8X{i 1 
40 65fce.:^7^-i'r3 0 5'NfSl-5. N0©®-&ii;^7^^y 7*3 

1 0^16^ a. ^7^>y7'3 0 5T-t±TH8 i:TH 1 6 ©g| 

w^noo x7=-«i'7"3 0 6X'mMumm2 31 {±AMa 
^©sattTH 1 6^mimm^m^i 3 6 i;H2fasij 
m^mmi 3 7izm^. :^^^yy3 0 7. 3 15x-^b 
1 6 QAM(Dmmtm2^—^n(Dn^ifiti:-^ti^o 

5^->7*3 0 ST-J^^- — hAS5^ai>;/^$n. ^V^J®-& 
iiP^5^>y 7*3 1 3(CM!3. 4 P S Km^<£^f Jfe^ . 
[0 0 7 5] ^fcC©J®^, 132 2©{b^,-^8 5. 8 3 
(icos (a>t+n7r/2) ©:ftS±t$)?. As, M-^-s, 
50 8 4. 8 6l±^:o:ftS±^::'&v^, ti6^T112 1©H2 7^ 
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-^?ijB^a5 2 3 3 i omm^m^mm 1 3 i -s^ 2 

[0 0 7 6] mz^—i^m-mm-^misim'^-^m^vx 
mmm 1 h:^ 1 ^—^ n\^i:*) t:mmR^ -r ^ > ^m^ 

aiiT-§fe<T*). ^ l7^-^5^JcDi^T-*.«^jS8 3. 

8 5tft>A^5o z(Dtzst>. wm^m^m^i 3 1 cassi 

[0 0 7 71 »rtcj3im^l 0 2 3 tc^fi^^^ 
4QAM®«^4s^l?>ixT§fc:^s ^2 40D7D 
— 5^-^— htS-SilXT^^^/rS 0 4T-mAs 1 6■r•^tV^*> 
*IBf^?*tX7^>;'r3 1 OT-mAse 4i-^LTA»*S5=-3i<;;^$ 

THe*= {AT + A2/2) / (A1 + A2) 

[ 0 0 7 8 ] ^ 1 wi-^mm^sm i s i <Dipiz^^m^ 

tm 2 iiJ^iiJfi'^ij^P 1 8 2 ©SEStii ( A2- 2 A3) . 

Smttht (Aa-2A3) / (A:i+A2) ttji^. d 

n5de*i:^«-rs^i. de^3!)S^2S{t«53 3®#SiJtg 

•yrS 1 3t?*iJ«fU d64AsfF^^H^1-T-$)ttK^7^'y 
7*3 1 3©4PSK^— KicASo #S'JI6Htc:$)5«^ 
{±X7=-';/r3 0 S'vtp^W X7^>>7'3 0 7® 1 6 QAM 
(D'^m^'no, :^7^';'r3 0 8T-Ji^— b*s^^v^ 
S^H:. X7^>j'7'3 1 3©4P SK^— KtASo 
[0 0 7 9] 21^^1*^02 5 (a) Vim-T 

J:d*«^jiSO^$8QAMM^^i5l«t-tvK, ^T© 
fi-^^AScos (27rf + n • n:/4) ©^a±{cSS 
431fglHl8SlcJ;»). ^T©aBi^«[AS|5ll^{4ffltite 
il n S »1^2ISc©ll^*5@#fc S V ^ o 
SnSo C©:^-&. EM^bTV^:feV^4PSKgft«^-r- 
*)^l7^-^?ij©2b i tH:«^T-§. ^2§eSI3 3 
T-a:^2 7=-^?iJ©l b 02 5 (a) i:02 5 (b) 
©©^j^Eg^ttSlffiWi^lSl (r. (Ci>'7M,fc{l 
^,^5r^i^Dbfeig^©C-CDM©(l^JS$:^^-r» ?t 

■y-feC-CDMS:ia5»»>3^C-CDMi:iqiyf, 

[0 0 8 0] *-ra25 (a) ©8PS-APSK©e 
QP SK©4o©ft#ji^©#'J?{CSIffi^ 

iijlDUfet>©T-feS. C^bT. 02 5 (a) {C^-Ti 
■5 C Q P S K A- e> 8 o©{t^ j^.S 4>ol3|^ffl C - C D M 
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©APSKASHjg-r?.. cnH::^^±{Z^5V^T€l (P 

0 1 e) ^^i^^ h^-a-fcg^j^^SriiiDLfeAP SKtfe 
2) C i:*^ ^Shifted Pole-APSK^ UT SP-APSKi: 
0?^, C©:^-&. 01 3 9K:^f <tdtC'>7 h7T^^J' 

. -Sl^fflv^i.^i:^cJ;?)QPSK^cigiD$^^fce^;^ 
8 5©Jffi«*s^aT-tSo 8PS-APSKCDM^;^a: 
«ip©QPSK©®M:^. (ro, eo) ©M^.'^8 3&^ 
gr:?[Si{cSaro:eiti'7 h$-M-fc(firM®e^;^ ( (S 
1+1) To, 0o) ^iiiDbfe*)©T-fei.o Cl-SbTQ 
10 PSKi:|lJb2bi t©f7'5^i'>^;H{Cl b i t© 
i?-7'5=-\'>^;b2*S3aiD^nSc 
[0 0 8 1] mi 4 0©3>X7^U' — 1/3 >0{C 

^fi^ir, ffi<f (ro, do) . (ro+SiTo. 0o) 
©8o©(l^;SlCiiigr:5|q]tCS 2 r otz\-fiyy V 

Bo) h (ro+Siro+ SaTo. 0o) ©lbit®(g 
^;S*5jtip^ns. c:ti{i2li«©i2Mtffesti«) 1 b 

1 t©1tr^-\'>^;i/*sf??,ixSo cn$r 1 6PS-A 
PSKtDjUf, 2 b i t©+>-7'5=-^>:^;H i: 1 b i t 

20 ©+J-7'5^-l'>^;i/2 i: 1 b i t©-tf7'5^-\'>^;U3 

1 6-PS-APSK*)0= 1/4 (2n+l) tt 
±Vim^ ^t^^^Tz^mi 9T-i5i?8bfcSa©QP SK 

«pT•§^V^AS2b i tO^l+frf^^V^^btiffi^T- 
gi.o c©j;dH€i|g^:75-|Si{ci^7 hf SC-CDM:j? 
SCttP S K i; < {3affi©WMMSIC4oVNT^«STfe S Q 

«;©«MMSI©^#&*oci:5fe<^2mf^©AP S 

[0082] 025 (b) <Dm-^<Dm^!^iAmmmzt5 

»t-S^«=7r/8©±t:$>S. CtiH: 1 6P SK©{s^ 
;^®^0KS4'^©oS r)mi &T<Dmn^o:)o%^^m 
3-^0^ 1 2^r©{g^;fe{cpS^bTl''-5. (g^t-i>c: 
ttJ:?). ^<BfcJ®^. C:©3'^©M^.^Sr— o©{l 

tifix-^^o zovxmmm-^timmizi^x. qpsk 
^mm^m^^xmi-^y^^y^ju^n^X'^^o 

40 [0 0 8 3] :in?>©e-^-^{ie = ;r/4. 0=;r/4 
+ 7r/8. 0=;r/4 -7r/8©:ftS±l3EM^jx-S>o 
»)^fi7r/4±tfe2)QP SK©e^i^$r«l^« 
©^S:J^|SHC±7r/8 b ^-y-fce^.^SrigiObfct 
©T-feSo ©=7r/4 tTT/ 8 ©ffiffltfe 5 BS-i? 
0PSK©0=7r/4±©lo©^-^,.^gi:5:*3&-a-5, 
©S-&©3i^ — I/- htt^TSX^a-SAsSl Ot^x-TQ 
P S K (D^mn 2 3 {C i >} 4 o®^S±©e#ife h (±# 
S'J-e ^ S fcto^^T- 1 2 b i t ©7^—^ n i> o 

[0 0 8 4] ^S->7 h C-CDM©JS-&. :ftjK#;r/ 

50 n±{cfe2,®^. SBi^iesSfelEli^B:, ffe©llllfi^J i: is]® 
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[0 0 8 5] ai 4 1 tS^^-TctdtcQPSKXtt 

8-SP-AP SK©m-^;j^F^®®ffi^{;43(tS^fl[S , 

^:ztiZX*). QPSKCDJ®^ (ro, 0o+Px0o) t 
(ro, 9o-Pi(9o) ©2oCD{t-^;SC^fiJ$nM^i^ 
©St*^f^{c^i)o bt 1 b i t©-9-:/5^-\'>^;i/- 
3ASjiiD^tl-So C*X^P = Pi©8-SP-PSKi; 
Df^o 014 2t^-ri^(-C:©8-SP-PSKCD(i 

6-SP-APSK (P. SaS) 
^. •Krffltf|Hlb-ffe.S8PS-PSKl::j:>)1tr5"-\'> 
^;H. 2ifiW^X-^Zo ^T. ClC-e@2 5 (b) C 

4 1 CDJiotiP SKlC®ffl-t'#?>;feto^ ^-taftW^M 
iSj3^{c*)fflv^?.-i:*sT-^i>. biPb, ^2m®AP 
SKO«MiS^ltfflv^fe«^, 01 4 2t:^-ri-5t::® 

ffi^i^ c - c DMii^)v—yp^<Dm^!^(orsm^^—iz 

[0 0 8 61025 (b) ®5?SC{±ifi2^^.J^i:«i^<f. 
IR®^:?lcStfett^t.o„ ff-^,^* 1 6PSK©^JK± 
lciagbTVNa©T-. 1 6P SK{Cit)ailf#5i:i: 

«i-e*a^T-tSo *fcifi2:Effi»±l::*>EMbT$.Sfc 
tol 6-SRQAMT-t)^^T-t5, QPSK. 16P 
SK, 1 6 -SRQAM©3o©Pa©«8M«l^i:ii:34ffi 
C - C D Mr^©S1fef£^3^3K b^As f>ll£5iT- ^ 5 i: 

ft3 b i tS^T-gS. 
[0 0 8 7] »:Jcm3msm4 3^30^,^TxE'^?.. 0 2 
6ttl|3SM^4 3©rD>i;^0-r-x 02 1©^2S® 

^gB2 3 4ifimu^nx^^^z:ttmm^wiz3m 

iSVNfl-^. «»J^K3 2fiiQAM-^6 4fitQAM^m^T- 

^.(Dfztb. 6 4«QAMSm^•r^fc«)^ 
S'JS^Elggl 3 6{±t^©^?SlC^bs 8fi®b^;i'Sr# 
S'Jr?.i£^S*'fe2>o c®«-&7o©i|{itU-<;i/*5#i£1- 
2)o cffld*> 1 ■oiiO©fcto 1 •o©0Pgtza:3o©iiffi 

[0 0 8 8] m2 1(Dm^7.^—7.V^TV^2^\Z7rs-^ 

[0 0 8 9] 02 7{c^-ri-5{- S-PWm^-fb^tvfcK 
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fit. TH l64i:TH264i:TH364i)^#ffi-r^. 
[0 0 9 0] 

THl6*= {A1 + A3/2) / (A1 + A2) 
TH26«.= (A1 + A2/2) / (A1 + A2) 
TH364= (A1 + A2-A3/2) / (A1 + A2) 

[0 0 9 1] C©HfittcJ;t)x ffifflMbfcSfUl-^^ 
AM«^-r2)^i:t:<t 02 IfSi^bfc^ 15^— ^J' 
?ij i:^ 2 T^-^J' ^Jfc |s)«|t bT^ 3 7^-^'^J©7=-^ 
10 02 3©J:a^cll35^— ^?'J{±«?!l;t«^ 1 

i'J^S-fJfS^P 1 8 1 ©ff® 4o©(t^j^ 2 0 1. 2 0 
2. 2 0 3s 2 0 4©#SiJtJ;>), 4<l-s.^ 2b i t 
iitL?.. bT6b i t-:3*»)^fl^6 4fBQAM®a 

[0 0 9 2] Z.(D'm<DmMUm^ 2 3 1 ti^ 1 v"—^ ?ij 
B^a5 2 3 2©^l7^— ^?iJJ;:$sn?)a^tf|g{cj; 

m. Aa. A2, A3©{itASt>A^2.©T-^©KttTH 
1 eoi: T H 2 6<ii: T H 3 6<iSrft» bT^ 1 i^W^ESS 
1 3 6i:^2iiSiJS^l5]Kl 3 7 S?f^6 4QA 

20 Mm^^5Sllt::fT3ct*^T-gi)o c©i®-&«^f«^C 
H:;^ 7 > 7';u o T V^ S ® T- W5I$ tl/t b 
*>6 4QAM^a^T•t^V^<t^{C■r^C:^:^)T-gSo 

0 2 8tt^ff^6 4QAM©%P^JPg|J2 3 1 (DVU—^ 
■V— h^&^-To (02 4) © 1 6fiQ AM©7D— 

— Vh.m'o^O^-^m^-t^o 0 2 8©:^5^>y7'3 0 4 

1 fJJ^T^'^^rS 2 OKl^t ?)m=3 2J5te>:=^7=-«yr3 2 2 
©3 2fiSQAM$r^ii-rs<> N056ee,;^5^^y ^7-3 2 1 T-m 
= 64 A^*!lSiJ b> 7.=r^vyZ2ZXA a^^lS^fiStJlT* 
?>B^T-g!&V>fci&. ::^7^>>7"3 0 5^CIRIV^. 02 4 i: 

30 |5lb7D— 5^^— ht^Ds ^ff^l 6 QAM©«^$rff 
CCT-;^7^>y7'3 2 3lcMSil. A3*sia;^Miii. 
±'&^:^7^'^7'3 2 4T-Wfit©ti-#S^ffv\ :X7^«^7"3 

2 5 T-^ 1 . ^2 Wimm^mm-^ z -zxDmm^m t) 

?'7'3 2 6-r-^ff$6 4 QAM©B^^^fV^. ;:^7^>;/r3 

2 7T-^ls »2. ^37=-^5'©W^*f7V\ X7^>y7" 

3 2 8f:i^^-U— hAS:#c^{t*x{SX7=->>r3 0 5 tClSl 
V^ 1 6QAM«ISSbT/>^tttl«6 4QAMa^S:« 

[0 0 9 3] CCt. a^{Ctt5*ffl633l?KII^;5^{c-Q 
40 V%T3®'<i.. *^BJ{i^?Kl 6QAM-^. SJi56 4QA 
M©m 7^-^?iJ^ 4 P S KS(3«T-fl5fe^-a-?> 5 
lCittafc©-o ASfe S , r ©:©^. jim© 4 P S K ^{la 
^fflV^fc«^{iiK@l«©B^A5ffllii::fe >3 lEl^^aiS*^ 

< o>!)^©5pr^ASi£j5 h 5fe S o 

[0 0 9 4] *^B^(C<tS7?&tb-C2iit3©:;?iCA5^ 

mi ©:53;tt-^MIija'ogp^^fl?jtc ( 2 n- 1 ) 
7c/4<D'^&±(Dm^,'^.ixk^:^mX'^^o micD-fs^ 
(i n tt/ 8 ©^a± {C B&B§. . ©fl^.-^> ES b j^M 
50 -r?.?5&T-$)*o 
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[ 0 0 9 5 ] ^-©I^ffitts EI3 8t:^NUfcJ:dC4o 

IBiJ'1'A::^D'> h 4 5 2, 45 3. 4 5 4, 4 5 5 Srfe 
-5.-^®MaiJ(C*-r^i8;^t-S. ^UT. CCD^^ff^tC 

W^as 4 9 9 1 EB UTSIMf So 
[0 0 9 6] C®i^-&®j3IM«^®l^§Sr^4 1 
■r^^Cpb<BiB^-rSi:[iISH^-l' A;^d«;; h4 5 2. 

4 5 3, 4 54, 4 5 5$:^^f' A:^D>;; hP4 5 1 

a:i-:3©#fi[7^-^^j4 9 1, Dn^mm-r^o 
[0 0 9 7] :i(Dm^iztimm^ -i ^ >ifmm(Dmwiiz 

[0 0 9 8] — ^5'^J4 9 2®7l-'— A®$fcalgP^ 
tCtt, St-?st-|5lS3^:^4 9 3 5 cix(i^J^T-^.-r 

|5i^^'-<A;^D.y b3«;tT-SlfiS;^n-rcM.o c©«ifi£t: 

J: 0 ±m(Dmm^m^m<Dmmmmti^^ < s ©t- 4 p 

[0 0 9 9] C©|5]^«J®4 9 3a:, SI, S 2, S3 
T-^-riBlWSP4 9 6, 4 9 7, 4 9 8, 

«gP4 9 9'fe$)»), CCffJtH:, {Siffl|H]S8i5"r a;^d.> 

[0 10 0] fiiffllHjSB^'f A:=^D>i; h©^^©m-5ja{4 

#«©(4ffl fc*t^t*?)aeis?eji 4 p s Ksem- 

[0101] 4 1 ©ii«Bffij^4 9 3 (Dmzmmmms^ 40 

5 0iAs$>!3, mi.^mQAMm^^m.m-r?>t^iZ'^ 

C:©««K^filQAM®^^{^MS'&:©T-, S4 1©|5l 

^ffi^5 0 2<Dj:'^izmmmn(Dfpizm.mmwi5 02^ 

[0 10 2] 04 2{iTDMA:S^iC(Cj; ;^ h«® 
{i^$:3j|5:g-&©e^EM0-e$)So ^4 1 i:©jiv>tt 
7=-^?"J4 9 2, Dn tflb©7^— ^J'3^Jii©^tc>tf— 

A 5 2 1 ASsSlt?>n, C©WP^^, iJIM^^iiiiM^ 
n;&l>„ SfeT^— ^J!J4 9 2©5fc^geica:|3]gB^i:5.t: 50 
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«)©|3lS8lii55 2 26Si5{te.nTl>?,. CCM^^JifiuxB 
© (2n-l) ;r/4©{Sffl©M^ji^UA^jIM^n55: 
^^<. «feoT4PSK©«^i|-et)a6^«?AS3^x-ti.o 

[0 10 3] Jfetai 9©^lSf3«SI2 3©«K^3SB^ 
:6■S;{C-^V^T04 3 il04 4^«^^TPU<^E'^-So 0 
4 3t*5V^TA*)Lfe§®e^H:A;tj[HlS&2 4{CA»J. 

^aBi*«E(n]ES5 4 1 T-[siwi^^^^nfcaig«^® 1 Oli 
^tt^o mm^-i ^ y^mmm^5 4 3T-04 i®{4ffi 

(2n-l) ;r/4©{4ffl|H)ffia5©«^ASA^T< 2.*^ 
t>*-!3, S44©J;o '&:F^i«tfl<3'S:{4iaill«BS«J»«^ 5 6 

iifi^^ti^o mmm^t^mfsm^5 4 5izmi^ti. 4 
Mfs^tixmm^w^mmm^b 4izm^ix?>o m4 4 

©M^5 6 2©J:-5t:K©{S[ffltf^5 6 3(Dm^ii^ix 
i:l^<om^^-^tSo i'-i 5. >if^^— h 5 6 4©tf ©** 
i^{3^-r<t-5(c: (2n-l) 7r/'4®{iiti©{3^j^i(^f> 

c:ti^itLmmmMmm^5 e 4^m^^xmm^m^ 

SfJffllIl]SS5 4 4tcfct), ■y->7"U><5^-ri.^i:{3<fc»3{i 
fflS;*:e-^5 6 5 As^§f,ttSo cinSr-t^^ru V^pfi- 
^bK-ri.Cli^tcJ:!), m^®{iffl«^5 6 6*s^§e,tT, 
i>= ci®e-^ii;i/— r^-f 5 4 6 vco5 

4 7tCi@|C,tiiK9I^ASS^$tl-, (5lS8*^«j[HlgS5 4 1 
i5l?>nSo bTE3 9 0^i^t:^-rJ:^5& (2n — 

1) 7c/4(Dim(Dm^^ifimm^n^o ci©(t^$ra 

{C4jHg:&5S;tJ:»3iEfii^aK3l«EASB:*T-&S. Z(D 
^, ffi»®(5itlASB^?tlS*S|a4 1 ©|Bl^gB4 9 6 Iz 
KS:Ans^i:{c{cJ:»3, Sfij^l^©!^?*© 

[0 10 4] m4 o<DXoizmWi'6 4QAMm^^mm 

■rs^-^, B§BS (2n-l) 7r/4©tiiffl©^l^i?^5-t 

(ftfflisiSB«iS4 7 1 <D^(Dm^!^izniyX<D^tSLmmm 

^''f A>CD'y h 4 5 2, 4 5 2b^Sr3il{l«iO:3iS. C 
®fctt)5i^© 4 P S KS^s«IT•^iffiB^I?K^±II^T-^^5:C^ 
AS, 4PSK®^lSfi«S2 3T-*), *^B5®iiSjS&a^B 
Allies *SCi r C i: ® .t ?3 fflSiSIMA^ff^ T- ^ i. V ^ d 

[0 10 5] Jil.±tt3X^5';^;^SC©fflKi®B^[§E&<&ffl 

[ 0 1 0 6 ] fei 4 5 ti:^^m(ommm:^^mm^m^m 

8S*?xfo A;t;I5]SS2 4A^e>®§fIfg^H;|Hi«Bt^«^[p]gs 

5 4itcj:?), mmm^ifim^^ti^o — ^imji 

(H]SS591{cj;?)g3S^ titzXtiiS^^ 4 5 

9 2 t::fc^,^T±i3^i§^l^^ci OsSsa^^nsBiai^e^ 
^aiise^tt, ffiffltfcsss 9 3{ci3i'?.ns„ -t^vco 
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5 4 7 6. (Dm^wtmmtm 2 mmmm 5 9 4 1 i t) ^ 

aUTVCO 5 47(c«i^^^i. §MlSj^«i:|5l{4^:|cD 
aSiS^ftA^Si^nSo C:cD:S-&, S4 3CDax^>lJ^^ 
3i«tS^iHlE&i:|5W|{cbT. fi&tB^-r ^ > ^swings 5 
4 3«03 9©mT'^bfeffi^©e-§-jS©«^j^CD{4;|S« 
ffi<&-t?->ri; >^/^-y-S©T*l 6 QAMT-<b 6 4 QAM 
T-*). ^l§fB^2 3©4PSK©^^|§T-a5SISc$B 

[0 1 0 7 ] 1 6mm:^^iz^y)mm^t:m±-r 

S:^StCOV'*TKB'-^So H 2 ©jifl 1 tt, S4 61C5"n 
TJ:ol,Z^mi 6QAM©{l-^;^$n7r/8®{4ffi{CE 

30:oT-{i. m4: SiZ^-t^^tal GMi^mmG 6 It: 
-o 3 ;^ ^ S©«53iS[B^[5Ig& & fli V ^ 5 ^ t J; , 
j|6iSI«?*sB^T-g-§. 1 ea/^lfllESe 6 1 {c:J;»), ^4 
6©J;d^n7r/8 ©{fifflOjf 1 ^Slc^il $ 

tl^tz&;i'—yy^)V^ 546^VC0541{^i!3«S 
iS?ft*SB^T-§^. •:3L-— ^'7-^•§|5]gB-SJa{^iBa■r 
[0 1 0 8] 1 6mmmm(Dmm^mBM-r^o m.m 

*) s §mm 6 6 4 -e^lt-^fc-B-T c o s 2 (9 
<£o<;g>o *fe*»S6 6 5-r-fis i n 2 04^< So 
Cltl^$«»:^6 6 6T-^#bs sin4(9$o<So 
[0109] s i n 2 0 1 c o s 2 eiPf,, |5);glt: b 

mMme s 7II1hiss6 6 8 tmm^e 7 otct >) s 

in8 0$o<5, WIH1SS6 7 1 i:Mlll8S6 7 2 h^gL 
c on8(9$o< So * bTS»S6 7 4 ic J; 
»)sinl60$o<SCi:(CJ;»3l 6ji^*ST-&So 
[0 110] iil±©J:d)5: 1 6iifg;^ JCK: J: t)^ ^4 6 
©<td^e©-l-^^EM$rbfc^l 6 QAMfl-^©^-r© 

[0111] ^;t^4 7©J;-5'&Eg§bfe^fJ6 4 Q 
AMff-^®iSig^*,S^T-^-2>*5. V^ < oip©M^n^tt 
|5l«Bffl:^4 7 1 <t >)e^-rtlTV^S©T% a^^J.^- 
U-hAsti^Tbt-5. 

[0 1 1 2] C©^^i:bT2-ocD:5^As^So loJi 

to 10«E3 8T-ittB^b;tiaf-|B]^^1' AJJ^D-;/ h 
^mif^ZtX-^^a ^■iM.XV^y hP4 5 1 (Dfpcom 

(ommm^nm^ 71. 471 a^^ft-^-^^^isc i: 

t:J;t)> -©^Kit>{ciE5i{c|5]^S:i:-g.ci:*ST-^5fe 
[0 113] W±©J;d{cb-C 1 Qm^l5^\CX^. m 
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^tii^mmo:>m^-T: 4 p s k§m^{c ^ >3 1 e q a 

M-^^B6 4 QAM©(i^©«S3l?S<&H^T-* 

" iS^bfeJ®^. ^Jf^6 4QAM©aa33liSS^^©{4lgJt. 

[0 114] Jil±Pb<xE-<fc«t^{c*^B^©feiS^g 
$rfflv^sci:{CJ: 13, 1 o©m«wJ®-r*iSi!f©7^— iJ' $■ 
FiS^iiT- |5l^tiSJg-r S C t *ST- ^ S o 

[0 115] :lcd^-^\z. —^(Dmmm^znx^mtii^^ 

10 (S^ftta^tg;b<&*>o3offl[!g®©§f=;^$S^t-S 

1. ^z^—^m^n^X'^^o t.tz. :kma:>T>7-i- 
i:^^S?t6©s A^^tilS^:^ h©^3g{s^$^Abfc 

Att^ 1 . m2. m3 9=-i' m<D±rm.mm^x t s o 
[ 0 1 1 6 ] b^ 1 ^mm^^m^i^'i' 
20 seM{;^^xiSf'is©-jig?is#{cs{tgne.ns<t3 

^lartCSgttStl ?>tlS*)©T-(i;&V^ASHDTV 

bfc^^A^^c{if.^i>s<Tt)Bl**sfeSo ^3§fiWi 

J; >) ^%©?*iiij|| fcfej^-TfUS . B*iiitt ^ hr7^:t t j: 
Si^fbTtSo ^:©{^fev^B!ft^i^fi|-?'tf7^;^-'>:^^5'— ©jn 
30 ^3;^ b4sS<^rf:SfcV'>diS»:S*)afei.o 

[0 117] W±©io{C*^B^$TVfeJii3<lSfflbfc 

^^x-mmx^. b*»feijsv^tw^■rsi:v^^A#^ 

5a;^As^So ^«?!IT-I44PSK. ^B8QAM. ^ffj 
16 QAM. S?fJ6 4 QAM©0!|*S^bfc*s. 3 2QA 
M-^2 5 6 QAMT-*,^]KT-t-5o ^5 8-?>S 

6 8(a) (b) ©J:^55i:4ft*)b< i4 8fi®ASK(t 
■l-tCjlffl-rsClhtT-gS. ^fc, 8PSK, 16PS 
K. 3 2 P S K X-'b^mx # S . * &^»JT-(4^Me 

40 m<Dm^^^i.rzi)^m±&m^muBimxi,mmizi,-cm 

:ST- ^ S ^ i: (4v^ -5 * T- ^cv^o 

[0118] 2 ) mmm 2 tt^jse^ij 1 r-mn b 

fc%S|!gM®ii^&i7-ITjEtg:^©IISiJfb^t i t) US 

mmm<iif^mmm.^mui.rzh(Dx 

feSo 1 ©:®-&^ix^n©pgB^-\'>^;i/H:sa 

b^0!l 2 T-{±aiv-|TIEt^;b^©iiS6^'5:S:gfet&^As 
^JfeSo S<*St)(C{i0^Ix.«SD,©pgS5^-^ >^;i/Cr)tfJ© 
^—^ ^m^i£ D i: D 1-2® 2 b. C ©^i!l 
50 ^© l-r>^f!i;?.{SDi-,7^— ^©Ji^— fIjEig:ti$D 
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1-27^-^ J;!5?i»^ i^-fIIEig;b$:MS'Jfb-r^^i: 

[0 1 1 9] oit). ^IS|iS®5^^>^;b©7^-^Si«- 
PSmU(D:k§ $ ^Mg'Kbl- S CI t ic *) fI]Etl;t; t: J: 

[0 12 0] cixSrfflv^^i:. Di5^i'>^;bH:Di_i. 
Di-2©2-:3®-t^-7'5^-\'>;^.;i/, D^^^-^ >:^.;W± 

[0 12 1] ;itiS:A;tjM^®C/NfiIi:|!ief^-^>* 

Dz-:^, D2-2^iB^^f^^>&v^o »:{;:CN = CJilJ:t3fe5 
i:D 1-2*5 ^?>HW^$n^ CN = b®^D2-iAsSDt) 20 

ffiT-r?.. S8 5T-i5i^bfcCN=ai:35:Sflfej^®3tfi 
■ryy'i-t^^cDmmtiLeitl^. CN = bfH;Lb, C 
N = CT-a:Lc, CN = dT-B:Ld, CN=eT-H:Le 

fcj&st-rs. 3al(lT>5^:^±•3Ld©l^ilJ:!3iav^^fe 30 

^t^S. C®Da-,©Sm°Iig®H&^i||©^^8 6 

H;j5lfsT >^:>- J; D HESiL c lilF«9®ffi^ 8 6 3 T-S^T- 
^S. gB^LcWl*l©lBHT-B:«Ja8 6 2*,^^ixSfc 
»Dl-15^-\'>4-;U*.S*T-t^. |5l«tCUT«^8 6 
4T-ttD2-i5^i'>^;VAss^-C^, 6 5T-H:D 

feiiCct d t c/N©m^c^v^7^-^ mifi»:mizm'J> 
[0 12 2] ifeic. mi*-ef!}^jim^^m-<^i>. zzx-t^m 

bfc^ 2 (Dmmm<D r d -y ^ ^ IbJ i:, :i5:©T-P b iNlft 
TV'«5;^R*s^?5:-5, Cix^EC C3i>3— <5^i:BS-r. ^ 50 
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SmSS 3 {il-K 1-2, 2-U 2-2® 4 -D®{±J^f$r t. A:lj 
(t-^SDi-i. D2-,. D2-2©4'OOe-^lc^^ 

bTai:t;-ri>o cOo-^> Di-i. Di-afa^H:^ 1 EC 
CJ^>a— ^8 7 1 aJcA^J^n. ^-ifx iECC3i> 
n— ii^8 7 2 afciJE CC:ii>3— ^8 7 3 alCj^?) 

m»)fTiE©^^^Yb*s«:^n-5. 
[0 12 3] CClf^ECC3i>3— ^8 7 2 aiiiJE 
CC:n>n— ^8 7 3 a i >) *,?^;^55::ii^— fTIEtg:t»$r 
^)■oTV^i)„ C®fcto. E8 5®CN-Pg«^-^>^;U 
®^^7 7T-ittB^bfc<t-5{Z; Da-a^V> 
^;H±Di-2^-V >^)UX ^)®V^C/N{alC^JV^T^)D 

V^S. M?)sTIE^nfcDi-,. Di-2«^J±-&fiS,g8 7 4 

D2-1. D2-2fl^{±^2ECCJ^>3— ^8 7 1 b 
®*0#-<?±:3i>n— ^8 7 2 b i:iiJECC:t>:3— <5f 
8 7 3 btJ:t)^?)ITIE^^'fb^n-&fi£i§8 7 4btcJ; 

ECC^>n-<S^8 7 2 b{±iiJECCJi>=J— ^$^8 7 3 
b J; D:>^^-inEtg:t;As?avv ^®«-^. ^^S4H:D 

ae^, D2e^ct!3iigg^®^iie^^f^>)s iSMses 

^-friEt^^J©IIS'Kb{c J; »3 D D .-aXttDa-^. 
D 2-2®#-<? 2 JI®i&afl<)P§S^)g^ o T V^ 5 o 
[0 12 4] »:t:c®fl^<&se^Stt!S&lftB^-r-5o 
^88 {±SfS«l® >y 5 o 0 8 7 ®iifSti® 

j^e^^ §e b t ^ 2 ^mm z 3 © s*«fi£tt. urn 

mi<Dm2 1 T-6ttB^b*:^2S^3 3 fciaSlH) b^fig 
ECCT^n— ^8 7 6 a, 8 76bS:jiinbfc 

58-^^68 (a) (b) ©J:3'^4ffi*jb<tt8ffl© 
VSB^©ASK«^lc:JSffl1-SCt*>T-t5<, 
PSK. F SK^a^T-*)iV^o 
[0 12 5] ^T. E8 8lC:feVNT. Sfi^ixfeM^tt 
«^^3 5tli:»3Dav D2^^i:bTS^^n^eiS3 
a. 3btC<tiJ. ^'SrDi-iiiDi-z. D2-1, D2-2©4 
o©ft^*so< ^1 ECC7^3— ^5^8 7 6 ai:^ 

2ECC7^3-<5^8 7 6 b{CA:*3^ns, ^IECCt^ 
n— 4^8 7 6 aT-tt. D,-iffi^6siE C €7^3 — ^8 
7 7 a{Ci»)^»3iTIE^ixT-&J^a53 7 {CjSe>nSo — 
ys. Di-2{l^ttiiJECC7^3— <5^8 7 8 atCiOP.D 
fTiE$tl-&figa5 3 7{Ciie,ni)» [5l«|{Cb-r^2ECC 
5^=(— ^8 7 6b^C^5V^TD2-x©^0:±ECC5=^=^ — 
<J^8 7 7 btC^slA-r, D2-2ll^«iiJECC 7^3—^8 
7 8 b{::i5V^TP.^)ITIE^a. 3 7 {CA;tj^*x 

-&fi£g!5 3 7 ^::i^t^T lo®fi^i:^^DUi*5P3 6 J;?)ti5 
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[0 12 6] ^KDm-^. mmmmmiM^zx^B.-.i^D 

[0 12 7] M:i$>mzliigh Code Gain© 
SECC5=^n— 7 7 a, 8 7 7 b^Low Cod 
e Ga i nCDiiJE C C5=^rJ — <$7^8 7 8 a, 8 7 8 b© 

Ct^:3— ^tz^l 6 5 (b) ®ECC Decoder 

(DmizTjk-txo ^ u — F V D ^ >^g^-§-^B c En^o:> ^ 

E C C — U - K V u ^ >n^ ^ U - b' y n ^ > 
^^-^0Df^#cD«^^-^-^:g^^-^lb;?S;-^ll 1 2 8 (d) 
(e) (f ) ^C^^-Trellis Decoder7 4 4 p, 7 44 
7 4 4 r$:fflV^fcM^liTIE^Z)^g^-^P^gggiCD:;^§l^^f 
^fb^5C>£ffl i>C^^i:t)pt) iJIEtg±?o S ^ C o d 
e Ga i nJC|l5:ott^^^>5)^T-&-5c Zol^xmm 

[0128] ^feElieO. mi 6 7 (D^u^y^mi::-^^ 

JC5^^>^-U->'N--7 5 9K. 9 3 6 b$:iSlt. ^1 
6 8 (a) ©Inter leave Tabie9 5 4 J: ^ >^ 
— U — 7'^:6^lt^ U— v'N*— 9 3 6 bCD^^-O 

^^'-U— rRAM9 3 6 XT% Kf ^ ^tc J: 

B:m^(D^^-><. h^^—i^Mvxm^Bimiy^^mt 

[0 12 9] :i:ixmmmj:mmmm^m8 9cdc/n 
tm^mm^coaL^—u— h<Dmmm^m^^xm.BM^ 

i»o EI8 9iC^5V^T. [fifa 8 8 UiD .-^f^-V >*;i/CD 
C/Ni:^^-b-h(?)S^^^bx ii:^|g8 8 2{iD 

[0130] xi3m^<D c/Nfs^/jA^ < 7^n(^^ ^ 

(DC/Nmi:iTXiiim^miEmcO::r.^—U--hi^iy>^y^ 

tcC/N^±(jrT*9>< hDi-.{g^(^ili^8 8 lififr^-r 
<^olzC/"Ni^ei^:lTcDm^D^^^y:^)V(DUmi>^X 

±11] t). imT'-^>&IE'^^CS^T•^?fel^o 

[0 13 1] c/N = d(Z)^. B:L-^itm^mjEmiji^ 

8 5 dics^-rcfc-5t3E t hWTt::^^ 5^— 
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&MTiE^(Z):3i ^ - 1/ - h ;65D 1-1 < 75: V> fe A?>IJ 

lE^CDoi^ — I/— h^^sEshE t h:&J:[l^fei?)S^T 

[0 13 2] C/N:^)5[Rl±bTC/N = ClC?&-Q;t:B$, 
Di-2(Z)^t)tTiE^cD:i^^'-l/- hAs,c^8 8 5 ClZ^^^ 

^^xD^^^>^;vib^mmizmmx§^^oizt^^o 

10 [0 13 3] ^^lzC/Nifim±i^C/N = hlZtii'otz 
^j^X\ Da-iCDni^ — I/— h:6S;S8 8 5 b^::^x-rct^ 
^CE t h^T-?ffi{i>L. T>^-:,i^m^X§^^nlZtt:^^ 

fl^Tt?kl^o C/N = aic^oT.s^8 8 5 a^^-TJ: 
-pi- Da-aCDoi^ — l^— h^E t hil^ T*iS^i>LD2-25^ 

[0 13 4] :Z(D^olZ{,X. m^BlJE^iiCD^mit^ 

2m(Dmmmm^2^wiu m4m(DmmB:mi^x^^ 

[0 13 5] zcom^. y'-^mi^^'^mmcov''-^i)^ 
bT *j mm^cD-^i^n^x ^ i> j: a ^feFgasji 

T-^XJ^B^mcD^o^zo/'i^icD'^itlzm^^—^mi:^^ 

m\zm'p't^^mmBimi^'^m.htii:b h^^o^^i^^ 
mz. ^^(Dmmmmi^mit^izm^i.x\^^^tz 

^tzm^. m~mj^mizis^^x. Ti-u^Bimx^i,±^ 
MzmmncD^m^Bim-t^tmmiz, 7±xy^B.^(D 
30 ^^\z^mm\z^mm^'u^)\^^z.^s\:.xmw^^< b?^ 

^Wm'^%'h-r^i:^^%^z.}Li^X%^. 
[0 13 6] ^fz. H^S e gme n t^— ^CDT Kl/ 

5=^— <5^^High Priority Data D 
i-xi:bTEI88. ^133. E1170. EI172CDH 
40 igh code Gaint^ECC Encorde 
r 7 4 3 aTm{tb. g{l«4 3 CDH i g- h code 

g a i nCDE CC Decoder758 X^m^t 
So Ca)P?S;-e{iC/N:6s^fbbT. fi^CDoi^— L/- 
b;6s±ix.T4jH i &h Priority Data 

^\yt^ Graceful Degradatio x\(0% 
e>nSo HI 3 3. 017 0(D^^gi5 7 4 9.^ 
^357 6 O(ifuMc^) 1 6 QAM, 3 2 Q AMT*), ^CD 
50 ^^J4T*ai-^S115 7CD4 VSB^Eie 8 C7) 8 V S B 
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T-*b 8P SK7:t)Gr a c e f u 1 Degradat 

[0 13 7] 013 3. SI 5 etC^-Ti^Kl. 

High Priority Data<£2nd da 
ta stream i np u t 7 4 4®4' ©EC C 
E n c o d e r 7 4 4 a i:T r e 1 1 i s Encod 
er74 4b"^High code gain©^!?^ 
^-fb^frVv Low Priority data^E 
CC e n c o d e r 7 4 3 a©i^-CL ow code 

igh Priority d a t ai; L o wP r i o 
rity d a t aCD:n^— u— h:^::^^ <^S:OttS 

^UT*).High Priority DatattS 

Low P r i o r i t y D a t a®^&-^b^::^v^. 
iOHJim-r-S. LA^bH i gh PriorityD 

a t & ttm&^ti?>rzisbmmyti ^^^^(Dmmmmtim^ 
^n^tzst). mm.ifim.m^ti^zt^<. mmm^py-^ 20 

[0138] (i^^d 3 ) jy.T*^Hj®^ 3 (ommmiz 

[0139] 029 tim&m 3 CD^^HT-feSc mMM 

v^fc^?!l^^^b. mummm(Dxtii!iim4 0 2 » 1 a 

4 0 1 (DXtim4 0 3{CA:fcfLv ^fflED 
{^4 0 4{zj;»). Sl7^-^3?iJi:^27^-i5'5iJi:^37^ 

-^j'j'jic^&si^ti. m®[Hiss4 0 5 {cii *)mm-^ixtiiti 30 

[0 1 4 0] ffeCDA;t»tt^4 0 6. 4 0 7, 4 0 8 
«^iiii^^>3-^-4 0 1 h|5ia©m®B2iii^ 
^— 4 0 9, 4 1 0, 4 1 llCi^^S.m$tllii 

[0 14 1] cmt,C7)4iffiCD7^— ^15=-^ 
m(D4&(Dm^ii. ^aii4 l 2®^lf^«S4 l StC 

[0 1 4 2] ^27^-^?iJ©m-9PC9^gB*)b<ttlgP 40 
{i^Sg4 1 4{C<t tJ^SYb^tl. ^2 7^-^i?iJi:bT 

gB*)b<iilSP<±^aS4 1 5tcj;t)^fi^b$tL. ^3 
bTiSd^ll {ciit,nSo" 
[0 14 3] Cltie>SS{tT^ie«llT-tt3o®7^-> 

?iJ^Si§S4fc:<t»)^fi?aiT-iR-^t^ii*fft\ i2l(s 
gP5Cit)T>7^:>-6i:e3aiSS7{cJ:»3. »M10ici3l 
»)*i^Sl 2(CJ;?), ^l§m«2 3^©3ltcDSfsM 

[0 1 4 4] miSfl^2 3T-H:eiSiS2 l{C<t?)i^g 50 
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r,®/J^g®T>7^:^2 2-r-gitT. smm^(Dip(Dm 

1 7=—^ JflJ©«^^ ^miy"-^ ^JB^gP 2 3 2 T*ll^ b. 
^lili^7^3-^-4 2 1 fc:i!)NTSC{g^t)b<tt 

KNTSC«^^©<Sg?^S©Bjli^Hi±j4'2 5i:4 
2. 6^^B^bai;t>$-a-So 

[0 14 5] m2^mm3 SX-tt. ij^gr^O^JgOT 
>5^:^3 2-C-§lfr, ^ 1 v^-^J'JiJS^giJ 2 3 2 fc^ 2 
7^- ^5' ^JB^gP 2 3 3 fc J: 5 ^ 1 7^- t ^ 2 7^- ^ 
J'JSrS^b. ^2ill&7^3-^5^-4 2 2fCj; HDT 
V«^^©S@P^©B*^ttJ:*J 4 2 7 t b < 
4 2 5. 4 2 6 ^&ll^btli*l^-a-5„ 

[0 1 4 6] ^3S{t«l4 3T-tt. 4^r3©;*:g©:P 
>7^-^3 3T-S{tT. ^ l7^-^?iJli^gP2 3 2 i:^2 
7^-^ yijfl^as 2 3 3 t ^ 3 7^-^ ^M^fegP 2 3 4 C i 
5. ^l7^— ^^iJi:^ 2 7^-^5' ^Jh^ 37^—^ ?USrB^ 

(DmMm^m(Dmmiiitj 428 :&m:t»-r ^^mti 4 

2 5. 4 2 6 6, 4 2 7 t)tB:^T-ti>o -fl9:®7=>?^';i/ 

mm 2 3 T-sfi bfejg^. NTS c«®{s^^oBife^tB 

t)4 26 t bTtli*^iTSo 
[0 14 7] T-{±. i»!t:03 0®^liiij^rn.>3— ^- 

4 0 i®p^ni;i^0{ra-r^. «fiE&pb<i^'^So m 

^m^(Dmmm^ii:X:b^4 0 3 tcA:tf^ix. ^fflHH 
1^4 0 4(C3ISe>ni.o ^8II5]liS4 0 4-C-H:t»-:/^N->Kn 
—7'-Oify5^^^*)4-0(0m^^^m-r^„ QMF^ 
®2k¥^D— >'^;^7'f 4 5 1 i:zK¥''^^'^^X7-f 

4 5 2 1 J: I) . 2lc5F(£^fiK^i:zk^;i5J^^^fc^[8EE3? 

■9-7'-9->7'';>^gP4 5 3, 4 5 4JCJ;D. S-'J?© 

fiE^ttit>7'>; >^7u-hSi|i^t:bfc^. 7lc¥(£J^ 
^ttHifiD— /tx^w ;v^5'4 5 5 hmmf^^ f'^y^-p ^ }\, 

<J'4 5 6t:J:t). §^7k¥fiSISia(SJ®M^. BgbTH 
^Si^n. 1tr-9->7''J>ygP4 5 7i:4 5 8(Cj;t). 

■tt>r';>i/w-b^mi:bTEi®aj4 0 5{cjie>ix 

[0148] Tk^KJSfiK^tts Sign-/^;:^ y ^ )\^^ 4 

5 9 i:Si^>'^'f7t^ 7-f;i/^460{CiD. 7lc¥iS:^S 

BSbTH„L„if^t::9-^^cti. >i^a5 

4 6 1, 4 6 2lZJ:?)1t>rU>^rU-h:&TlfT. E 
^gB4 0 Slzm^tlho 

[0 14 9] E.m^4 0 5x-ttKuVi.m^^mimm^ 

4 7 1 T- D C T^©«affl^i®^^T^^^ 1 iil^jgp 4 7 2 

J; r)mi7'—^nn.xiiitit^o 

[0 15 0] B^v»mmi.m2&m^4 7 3x-mm^ti 

m2iiit]&4 6 4lzm^tl^o H„Vx.M^H:^3ffffigB 
4 6 3(Cj;»}£EiS^tl^2tB:bg5 4 6 4'Nit|e,ixs. H 
HV„e^{±^3-^imS&4 6 5tCi !3ig|g^B*^iB^ (H 

hV„i) tmnm^mf^mm^ (h„v„2) t^tt^ 



(16) ^§SB^7-2 6 4 1 4 8 
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il. HHV„l{i^2tB±rg|5 4 6 4'N, HHV„2fi^3tU M^*:6<3«:#»b:5ffit^oV^T5e-^-l.o 

tl^^e B^mi^tl^o [0 1 5 4] 12 3 4{i7^— ^ffi?iJ^T-fe»)s ^J' 

[0 1 5 1] i*:{C03 1 ^ffl^^Tg|l^i^^7^n-<5^-4 D:,tm2y'—^yiu D^tm39'~^mD^iZ6'Z> 

2 l?&i5JB^1-5c ^llii^v^3-^-4 2 Itt^lgfi ©NTSC^^i'i/^^l/L 1. L2. L3. L4. L5. 

3*^t,©ai*v ^l7^-^?iJoS !3Di4A:*;ge5 L 6 i: 6-p©HD T V^^ >;t.;1/M 1 ~M 6 i: 6o® S 

;^^&^v^fc^f^:ggl5 5 o 3 iz^yy, mmoH^v^m^iz m±izif^mm.t^if'^m^^rci)<Dx-^?>o 1213 4{±s 

7;ni®©Hi«5 0 8t)b<B:. ^-f KTV©-y-f ^(DY>^^ >6 0 2^zl,iml^^'>^Mzm^-r^mm 

^'^-^*)b<{i-<><5'U-;^®2o©^ft^©^'f 7- mul-D^t)^ H>lKE©Hi.V„«^i:H„Vi.(t^i:H„V„ 

A^S^^So ^SSafeNTSC®®^5 2 S^i^-SaSH 1{s-*^j2I2.c SfeD^ft^OH^-f >6 0 3 tti^l 

l*^?>®4PSK©-flg;®7^i^<$';i/TVi5[i3|?&§«bfc 03 0 T-iJH^ bfeH„V„- 2 H 1 $riS€.o 

^Tvmm^mm. n^X'^^o »:izm3 2(Dm2mm m-^^mm-r^o ^r'hmT:y5'±iimismm2 3t 

zrzi-v—(Dyv^:/i/m^m^^xm2m^^::i-i^-^ mimm.7'zi-'irA2 i©i'Xv^A$:feo-fl§®g{s# 

giBJ-rs. *-rm2§{=^3 3*»?>©Da«^{i^l A 20 JiiaS l®NTSC*)b<i±7>f KNTSC®TV«^ 

ts^5 2 1 i.y)Xtl\.. ^lff«gP5 2 2T-f?:^^tl. *s?#t,n^o ife{3ttJMT>7^^fc^2§f^f{i:KI3 3i:^ 

lf>r';>^gB5 2 3(3j;t) 2^©tl->r';> 2]l«Ji>:3-<5'-4 2 2 t,o#^®SM#ttg--\. >^ 

^'l/-h{3^ce)SitD-^l^^;i.^5 2 4{Ci!3. Hi. ;H 5SS?bfe^^^ 1 t^-;^' JiJ, DifflK^>l'>60 

VLfe^AS||^^;^T,5, DaM-^H:^2A;bgB5 3 0 J;»3 1 hm2^—^n. D^® > 6 0 2 ®fS^$-&j5g 

A:*jU ^SilHlSS5 3 1 IZit) 3-o©{l^{3:9-f5l^tl. bT5^^ >*;H ©NT S CSMiils] DSJmrtS®HD 

^2#SgP5 3 2i:^3f*:^gB5 3 3i:. ^3#SgB5 TV{S^Sf«i.o 

3 4{cj;»)&^f*:^t5. ^-/N- [0 15 6] :kmT>y^±t^mmmx'§^m3^mm. 

— 9->7-'; >ya55 3 5. 5 3 6. 5 3 7tJ;!32<g® 4 3 i:^3Iil«7^3-<$'--4 2 3 ^t,oe*iltt^®-a5 

■tt^T-'J ><7U-hi:^st}, ;i/<S'-5 ®§«#H:D.©h-^-f >6 0 1 i:D2®K^^>6 0 2 
3 8. SED— 5 3 9, Sil:/\-r^^;^7-f 30 Da® K^-Y > 6 0 3 ®«^$:-&m b. >^;H 

;i/^5 4 0{CJ:»5i^P>ix-5,o HLVi.{=-f-fcHi.V„<3^a; ®NT S C t|H]bSfflF*3$TB*iiiitffl®|liK®Mff^g 

iDW^5 2 5T-inff$tl. ::^->'^-— 9->rU>^^gB5 4 HDTVM^4f§-So 2 jfp?, 3 iT-®ffe®5^-^>^;i/*, 

fs^i:^>). *DSlS5 4 3{C3l|?>n2.o H„VJi-^i;H [ 0 1 5 7 ] 03 5 tiSU® -f >®«fig-C-feS, ^"T 

HV„lf»^{±SnPL^5 2 6 Jcj;i3*Dff$n. tJ- N T S C®m >;7.;i/{iL 1 {CSBB^*^TV^5. :i 

>r';><rSB5 4 4t7kW-^^-i ^ JVir-S 4 5lZ ®L IttD^e^®® l a >® K^^^- >6 0 

<t»)*^ig^|ft^{t^t/c£!5^IDff^5 4 3{C,t DHDT ICffiBiCfe?), ^fesiSBtCNT S CH®^^:^^ v >r;U 

V^®l«^^^efc^#^H Dfg^fc/ct >3 {K:ba5 5 4 6*^ tt^fcllSSfifJ 1 T-ittW bfe«^«fg&^tftt^S 1 1 

e>HDTV^®jii^ai;^3 5 4 lifiihti^h?,. m-^izx AoTV^So J!*:^:: H D T V®^ 1 v >^;i.tt L 1 
*)nTS Cm^i)Bit}^tl?>o 40 l{^^lrJ^i^TAoTV^So MUiHDTV^NTSC 

[0 1 5 2] 1113 3{i^3Ei^7^rj-^*-®:/D^i/^0 i:®^^«^T-fe ») . D^® ^' > 6 0 2 i: ^ > 

T•Dx{l■^H:^lA;^^^^|55 2 1 A-?,D2fi^tt^2A:*7gB 6 1 1 O^T^fCA-^TV^So C:®«-&6 Mb p s®NT 

5 3 0A-^A*biaMHi^5^;j-^5^-5 2 7{-J:!9buxE S CEIgfs^^&^Rffi b L 1 (CiiK^-rS Ml®^Mtt 

®^)liT-HD{s^AsS^^ix5. D3ff^a:^3 A:t)gB 2^0 1 2 Mb p s L 1 i:M 1 t $-grfc>-B-S h 

55 l^DA*b®^:^a5iij^7^3-<5'--5 5 2{r<t!? 1 8 Mb p s ®^JS*s^ 2Sfg^ 3 3 2 Ei^T^n- 

ffs. 7->^^^>r;K *5c);y^^j5£$tLH„v„2{i^*s ^4-2 3*^f,«^s^qitgT-$.-g,o m&mm^ti 

W^^tl^o c:®{g^{iHD{l-^i:-&J5K^5 5 3T-&fiK TV^?,E^i*ffi^fflV^ftJ 1 5Mb p s ®^:^T-HD T V 

5 4 j:.>:)mmmmm.m:mm^ 5 5 5ifitiiti$n&o X'^^'>^)vlxnDTvtNTsc^mm^zmmx'§ 

[0 1 5 3] itel;|2|2 9®|jiB^T-Mtlfc^Sii4 0 1® 50 C:®i®-g-5^-v >^;i' 2 TttH D T V®S:£liT-§ 
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V^o S 2 1 H;HDT VCD5=:;^^^>:/;H»^T-fei). * 

^'f>6 0 3, 6 1 2, 6 1 3SfflV\ NTSC^6M 
bps^C^UfcS-&^ -&tf3 6Mbp sj^in. Ei^S: 

■m<tix&mmmmmw(Dii^m2 o o o*©;^->'^ 

- H D T ^jfejMT- § s o 
[0 15 8] ^3 SfflEmSttDaT-BocD^J'-l' A H;^ 

^v-To NTSC£Ei®M^^6Mbps.{r|S^UfcS-&9 10 
{g®5 4Mbp sA^eiSlT-ti). C®fe»J: 

j:^-^^— H D rv^&mx' § S . 
[01591 w±{i. 33im(i^®««?©7k¥*) b < tts 

Sil®2o®ll«®$r^oci:t i?). ^^^^iJIIJ** 

[0 16 0] 04 9tt^lv^-^$'^J©*^{SlSe-^Dv. 
t SifiCiiS®^ D HiStF^ 2 7^- 5lJ©|Hl < D V3 1 D 
H2^ ^3 5=— ^?U©Dv3i:DH3©ft^Eg0S:^-ro ^ 
©S^. ^iT^-^^iJWSttffljficls^DviicNTSC^ 20 
©®d^T V«^ASAoT*5 1 7^-^?iJ®*^{S^« 
^D„a(Ci«J^TV^t*ASAoTV^i>, tieoT. Sififl^ 
T>7":^b*^^)oT^^'5:C^^l§^i^i2 3H:, NTSC 
#©<gJ^M^^W*T-Si)o M> *¥©P:^iRi 
©{l«T>7^:^^%)0^1S{lfil2 314. m^i£. L. 
i: Mi®-^ b H D T V^^4f§ S 3 i: *ST- § . 

— T^TIiNTSCAs. ffeT^t-iiNTS CiiHD 
T V *sS:£T- § 5 fc » 2 :5 5S; Asp;5:-r S i: V. a # ^t^ai 
mifi&^. 30 

[0 1 6 1 ] 05 OH:TDMA:)?iCCLfcJ®-&T% 
-i^n-^ h7 2 l©^^gP{c[B]^SB7 3 1 

7 4 1 AS|§^t?>^^■rv^So A©$fcaaJt:tti5i 

^tf^SB? 2 0*s®{^e,t^TV^?><, :i©J©^{±. ^^J'^' 
AXa^yhmifi. lo©^+>^;i/4sg!l'3$>T 
■rv^^o «?!lx.{f. ^l^'-YA;^Dyh7 5 0-t-^lf^-V 
>;T.;i/®^<|5]DSiS©NTSC. HDTV. yt— 
HDTV&3g|?>^i:*ST-§5o #'!?©^'-r A:;^D<y b 7 
5 0~7 5 0 eAs^^{CM^UTV%5„ SeoTi^S©Sl 
2IS*5#^©^''f AXD«;/ ^SfflV^TTDMA:;^^TS^ 40 

ffe^i:ffl3:btNTSC. HDTV. 
/^-HDTV©]KiI*sT-#-5i:V>^a^*sfe^o X> S 
{sf!l4>*¥^l^ST>7^:^T-^ 1 §fl«S 2 3 ^■feoS^© 
J®^NTSCTV{l^SpS{iS7'>7^^fe5>. HDTV 
^S*T-^?>o S2Sfl;^3 3^cri.fc^Sg?«SO^- 
/^-HDTV^S^T#■5o ^3^mm4 3lC-t^t7. 
-/^-HDTV(t^:&^^{cS^T-^i.. &.±(DiiolC 

5 0©<t-5*;SMT-. z^— :^ htt®TDMA;^S;T-'& 

<. 04 9®i3;&i^i^<t-^©^P^^St)RlteT-feSo 50 



If 7-264148 



32 



Sfc05 1 IC^v-ri^TStM^Egt-mKiDSS^S© 
HDTVM^<&|f4T-tSo 

[0 16 2] i.:x±^^tzXoizwm3izx*)m^mm 

aSHDTV. HPTVi:NTSC-TV®3o©M^ 

©Pitts ® $> s T^i? iJ' T viita^*^ pjfgtr !& s t V ^ -5 Si 

[0 16 3] CdT. ^mmiC^^^m-QAM^SRQ 

[0 16 4] S-r. 1 6 SRQAMCDoi^ — L/— h^Sf-. 
#-r2>o 09 9ttl 6 SRQAM®e-^.'^®'^<> h>'l'B 
T-^5o ^l^fSfc^5t^T. 1 6QAM®:^^. S^iS 
8 3 a. 8 3 b. 8 4 a. 8 5. 8 3 a^®#16^r® 
«^j^®r^l^tt^F^|gT-fe?). ^T2<yT-$.So 

[0165] 1 6 Q AM®{1^,'^8 3 att^^fi® I 
Qffti!?(5®g§0lfC$.i.. CCtf 1 6 SRQAMlc 
n$:i^7 bfih^^^Sii. e^jS8 3att 
i^7hbT. ffi^.ffi*»5)®ggffll&n(ScDteg®©^,-^8 
3^^i!j$-B-i)o c:®«-&nH: 
0 <n< 3 

T-$>S. Sfefte®{l^i^8 4 a. 8 6 a*j'>7 h bT{f 
^j^8 4. 8 6®efatC^l!j-ri)o 

[0 16 6] ^l7^-^?f"J®Pt)^^P e 1 fc-r-Si: 

[0 16 7] 

mi) 



PCl -16 : 




[0 16 8] m2^—^m(Dm^m^Pe2^T^t 

[0 16 9] 

[IS2] 

1 



2 



(^) 




[0 17 0] i:>5i?>o »:tl3 6 SRQAM*,b<l4 3 2 
SRQAM©^!^-^— h^ttfff i.o 010 00:3 6 

sRQAM®fi^'<^ h;u0-e$.s, miSLm^a^^r 

3 6 Q AM©fi^«^F^ffigH4 2 dffe^ i:S«^i.o 
[0 17 1] 3 6QAU(Dm^J^8 3eiiimmmJ:i*)6 
(DmmiZ&^o c:®M-^,'^8 3 attS 6 SRQAM{C5&; 
^ iim^}^ 8 3 ©14MIC 7 h b. mWM^ t) n (5 ®Sg 
^ii'&i.o &>^©{t^.";^ttS^7 hb-rfl^.-SS 3. 8 
4. 8 5. 8 6. 9 7. 9 8. 9 9. 1 0 0. 1 0 1 i: 
5& . 9 Ofi^iST!)^ ^ Se^.^ef 9 0 S:— o®{t^ 



( 
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f^t^^LX. ^4PSKS(i^T-§{f ^15^- 

9 0 CD(tJ® 9 <B®M9i^SSr#^#SiJ b. ^2 5^- 

<5'?iJD2^|f^bfe:©-&CDM?)**P e 2 i: 
[0 17 2] 

[IS3] 

Pej-32=-Lerfe|^_2L_\ 



=— eric/ JIp" " \ 10 

Pc2-32^crfcf A\ 
3 \ 4^ p / 

[0 17 3] h^CS, El 0 1 ©C/'N~ai 

^ - L— h V - - h P e tfejH^ ® C/N t O 

H^^&ttStbfe— ^SJ^&^-To ft«a9 0 0{±jt«t®feto«e 20 
^:^^®3 2QAMCDaiv— Ix-h^^s-r. ili^gOS 
ttni^-l^-hAsi 0®- 1 . 5*®igi^^^s-r<. 
B^©SRQAM©i^7 h«n^l. 5 t bfe»^©gg 1 
pgjiD,®cii^— I/— hJifli^g 0 1 ai:5kti, 
V— 0-^-^{C:feV'>Tfti^9 0 0©3 2 QAMC)>>f 

bT C/Nfii*s 5 d B T*s-D T t D . |ll^®:t ^ - V 
- h T-W^T- # ^ i: V^ d Ja;:^*^* ^ „ 
jO 1 7 4] *{cn= 1. 5©«^0^2PgjiD.fflj^ 
^— U— htifti^g 0 2 aT-^^nS. Ji^— bAs 
1 O-^-^tiJV^T. ftiK9 0 0{C^-r3 2 QAMJCit-^ 30 

S^T-&^CV^„ ffl^9 0 1 b. «a9 0 2 b{in= 2 . 
0©^^®D.. D^^^-r. aiS9 0 2 CJiDsS:^^ 
■^o CltL$:^i:«)Sh.ai^ — U— hAs 1 0©- 1 . 5 
^©fitt43V'»T2 2 n= 1 . 5. 2. 0. 2. 5®B§, 
3 2 QAM{Clt'^T=&^Di{i5. 8, 10dBgjr#$ 

[0 17 5] 3 2 SRQAM©»-&{::i^7 hSn^^-fb 

5^— <5'^JDai:^27^— ^^JDzCC/NttSIHl 0 3© 40 
i'^ hfini:C/'N©g|^^T-?s-ro II 1 0 3 ^^^(1-5 i: 

* t) ^ 1 7'—$'^]D a 2 7^-^ ?'JD2©ej^t .iJS'fe 
C/NfiS©ll*s^*ti,^ *^B^©JS;*As^bSCli:*Jt) 
A^So ti^oT. 3 2 SRQAM®J^n> 0. 8 5®^ 
f*TT-^:^As$,5<, 1 6 SRQAMO:^^©:ii5' — 1^- 
\-i±mi 0 2®C/Ni:ai^ — l/-^ffl||^^CDJ;^{- 
[0 1 7 6] 01 0 2^C:}3^,^Tffli^9 0 0 1 6 QAM 

— ^— ^^&S^"ro ffl«a9 0 1 a. 9 0 1 b. 9 0 50 
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1 cJi^-^^lT^— ^5^?!IDa®n= 1 . 2, 1. 5, 

1. 8© J^^OJi^-U-h^g^-To ffliS9 0 2 a. 
9 0 2 b. 9 0 2 c{i:§-<7^27^— i5'?iJD20n= 1 . 

2. 1. 5, 1. 8®J&&®3i^— I/— h^^-f. 

[0 1 7 7] El 0 4®i>'7 hani:C/'N®M^E(i 
1 6 SRQAMOJ®-&(CJ^7 han:&^fb$-a-fe:©^{c 
iRF^©3i^- U- h ^&f§S®{C'i:»S)fe^ 1 5=— ^'^JD 1 
i: ^ 2 7^-^ ?ij D 2® C/N®tt^^^ bfe ®T-$) -5 . 
01 0 4A^e,B^^,A^;5:J;at; 1 6SRQAM®]^n> 
0. 9-Cfenfi*^B^®p§Me33|ASprtgi:,5;5::i.;i,s;j-, 

«±A^c>n>0. 9:&?,|!gSfei5IAJj5EjZ1-S„ 

[0 17 8] CL^LT-M-tk^llCriy^ MxTVm-Hfa h*(r:;ifc>.- 
*^0JOSRQAMSjgfflb}t«^CD-^?&^-r. HI 
0 5(i*±B{SBt®i2^ft7'>7^-:hfc§MT>7^:>-t®gM 

ss^s {s-?-u-<;i'i:®i8^E^^%-ro fti^9 1 ittmm 
T^y'-^co-m^ifii 2 5 0 f tcom-^cD^my^^^cD 

;v T vSfiii::^^{c:tev%T5^$ ttsej3l5^©5^ji 
^-W-h$r 1 0®- 1 . 5«i:M^-rs„ «Ja9 12 
{±y ^XU^;u$:^xb. j^9 1 0a:C/N = l5dBt)&:5 
%,'^T-t¥3l5:5-S03 2 Q AM:5a;®Sls^l^,'^*^st-„ 
^:®L= 6 0 m i 1 e®^bJS{c4^V^T^i^<$';^©HD T 

[0 17 9] b*-b. ^^^^®§e^^^f:®,wb^cJ;t)l^ 

TV®S^s*s^ifei::fe5E3S*^oTV^S„ ^fc^jl^j^ 
Mm^<DmWfZ <t . i!>55; < i: 1 0 d Bm&comWaifi 
^jii^tl. 6 Om i 1 e©4igf^©:^T®%j^T-§llT- 

vsiijii:*^;©-^-— hr:^i U 7'{i^^Sg3fei,®T-*o fco 
[0 18 0] *^BJ®3 2 SRQAM*)b<a:E 

6 Stu^N-rS -VSB®«^, HuM®J;afCiai 3 3. 

mi 3 7 (Dmmz^t) 3m (Dmmtrj:;^, ^i-ipgiiD 

i-.TMP E G L-'<;U®(£«?^MN T S Cfi^^jl ») . 
^l-2i5i»Dx-2T-NT S C^®tfl?^^T VfiK^^j^ 

m2mmT>^x-iiDTv<D-^ms.'^^m?>zti!fix- 

^i.o «aj^«SEl 0 5^rj3^^T^l-2PgM®-9■— lf;^jc 
V Titled 1 0 a©J;a (3 7 Omi 1 eflbi^i -fJiS;*c 

^2PiB{i9 1 0 b©J;^{c, 5 5mileflfe>^.t 
tr^3I-ri>„ mi 0 6©3 2 S R Q AM©f — jiU 
Tiatic ®«•^®■t^- hT^ji y T®®«®^i^^$^^■|-„ 

01 0 6{±3>l^jL-^i.^3.b-i.3>:&fT(,v 05 
3 ©-y— tp^^ >J J: f)M«:B<](3t|-pbfet.©T-fe 

HI 0 6{C^'V^TtiJ^7 0 8. 7 0 3 c. 703 
a. 7 0 3 b. 7 1 2{±:&^ee*;?^©3 2QAM©-9- 
— tf::^^!!;^. ^l-lp§«Di-i©-9-— ifxinUT. ^1- 
2PgjlDi-20it-lf;^:iiijT. »2|!§gD3®1t-t;x 
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^ tvT V ^ s 7^— ^J' $: ffl V ^ T V N 5 o 

[0 18 1] mM:^^<D3 2QAM£DM3l;^SCT-H::gg 
±6 0 x'^';ucD-9— t^jiUT'ifeS^-Ct?.. Vifi^. 

[0 18 2] b*»b. *^W03 6 SRQAM&fl8V\ 
^l-iPgJlD.-.T-MPEGl^U- h'CQfi^T Vm^^ 
^l-2P§gD,-2T-NTSCi^l/-K© 
i3l«b. ^2|!gjiD2T-HDTV(7);§J®TVfig^?£Ji« 10 

t^zticxi:). mi 0 6(Dj:.oicMmmmvi'-]^<D 

H D T V£D-9-— t:;^ JiU TCDii^^g*^ 5 i> i) 

<D(D. cf^^S^J^U— K©EDTVCD-9-— tf^:3i'J7'CD 
1 0 ■x'-f )VI>X±m:k b. iS.m^S.<D L D T VCD-y- 

?)o ^1 0 7{ii^7 b7T^'<J'-n^>b<{is = l. 8 
®:©-&®-tf— b:;^^«;TS:^bs E13 5{±EI10 7® 
■y— tf>^Ji U 7Sr®«T-^Nbfc*©T-ro 

[0183] c©ct(ci?). -sg{z«£*:&S;T-{±v 
SM^^*^|5Mv^flk:^t::}3^,^T#:abfc§M^tBflWa^^^5 20 

©S<s*»-e*g?^Sfe b < tt(gg?^Syu- KT-T VM 

[0 18 41 -®Btti!e5l5®7^i;^;UTVfi![ill:^iCT-B: 
iS<a5«:HDTV§««li:S^^^*,oSffi#b4»ffiiSS 30 
SfsT- ^ -5 -9— t::^^JHJ7'F«9^^*5V^T^)- 
gB®§fi#biP«KT•^J5:i)^ofc. b5!Pb*^?§T-lit¥ 
3R®N T S C^PAL-?>SECAM:;^SCDe£3|5S©T VS^:^>£ 
^ o T V ^ 5 Sm# t) 5= ^ «^ Sr tf iS-r 5 C i: 

Klit). 7^i;<^;L'HDTVS{ji®||im^NTS C^b— 
K b < li L D T V>/U— KT-H:$> As§MpItgt:^5 

[0 18 5] l5l^{3J^S{I#IS#ti^:S,ifetoTVS|{i# 
ffl!){iJ:»)^<©^#^?5?.nafc»TV»^i:bT® 40 

[0 18 6] HS^gtcctJlgM^S^l— K©§fs%^® 
®Mten=2. 5®Jg^. 3 6%t¥*;^aiicltbTffi:*: 

ll£;^ i: Sfi#ia©tiiiD tc J; ^ ©:»■ T V »^#0»^JtZ 
AA^ti;*;-r-So :i®ci:tc<t»3 7^v?^5';uiS[33l©*ISU:^ 
^ i^Jt ?) 7^ T VMSS©^^ii)S^ $ ■& :i i: As^mx- 

[0187]^T. S107©32 SRQAM©1f— tT 

n*,b<B:s=i. 8®J®^ 50 
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*)|5l«©a^tf#e)n5o ^-7 hfitn^^Sf SCi^t 
<tt). ^❖©a a^^*SHDTVg^^i:NTSCTV 

§^«l©^^^ttgji?©%^^©^ft^-^»«iciBb-r n 

&^Sb. SRQAM©DitD2©-9— tf;^j:'JT7 0 
3 ai:7 0 3 bSgii^*{4=tcS^^S3i:tcJ;t). S 
{fi#H:g;*:©?SS*M2l^t±«:*:©Sffi#St5fe»^ ^ t 

[0 18 8] z<Dm-^ 
n> 1 . 0 

©^^ JW±©J;^>5:^!j*As#e.ttS. tJfeoTx 3 2SR 

QAM©:g-&n{4 

l<n< 5 

i) . |5l«fC bT 1 6 S R Q A MCi^-g-ntt 
l<n<3 

[0 18 9] C©a^0 9 9. ^100©J;-5fc:i^7h 
^■B-T^ 1 i:m2|!gS<&ltS S RQAM:&S^^Ci5^^T. 
16SRQAM. 32SRQAM, 64SRQAM(CiS 
V^TnAS1.0J^A±■r•fci^t^. flfe±MJ^^C:teV^T*^BJ© 

[0 19 0] mmmr'UB^m.m^^mmi.tzm'^iSim 

b<H:{£:9-«ltggPHt){t. ■e^^■?'^^»2 7^-<5'.?|J^ ^1 

[0191] St. SI5fi€?!l 3T-«±S 133 iZmt^ o iz 
(TDM) :^^tm^-^t)'^XTDMlZJi 
^V-y^^'>^)Vt:mif. ECC Encoder74 
3ai:ECC E n c o d e r 7 4 3 btC^-T.}:^ C 2 
-ocDV-^^^r >^;i/©3i^— ITiE©:3— Ky>f >^||SiJ 
■^bt-Sc:^:^cJ:^)^ >*;i'©K<Btcl^&o{t 
#fiie33l©-tf >^5^^>;T>;i/S:tg-^t-Ci:*ST-#S. C© 
01 3 7C^x-r.J:^tl4VSB. 8VSB. 16 
V S B © V S B - A S Kd-^© 2 ^ V^;!/© 

Trellis Encoder^©E CCji>3— ^— ©Code gains 
*^^T^)<tC^. i¥bV^iftBJ(±^i7lit-Sl^^SfiaI6©0 1 

[0192] 0131 ©rn ^0H:M^I3^B*^S 
T-01 3 7©rD.y^0ttejg|^gT-feSo ei^^S© 
j^d^©Up c onv e r t e r ; SM^©Down 
converter ^^-^r. m^iBg^S3fe^g®S4M 

tifitotf'^. iseoT. ^miige©«fiKi:i&#H:±<|5ib 
■r-fei)o [B)«{cbTH8 4©^^l3^StE«>;^7^AB:0 
1 5 6©fc3gi';^7^Ai;[5]b«J^T-^S^i:*st>*^Sc 
*&«J5£4@*tCbfcUJ®^tt. 01 5 7. MtC®#tC 

2)o 



(20) 
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[0 19 3] mi 0 6©i'^i^--i/^>{;43V^T{i^ 

fSlZ 5 dBCDCoding GaincD3|:&-:3ltfcS-&4^ LTV\ 
§o SRQAMfi "C-CDM" i: J;(itvS*^Bjo{i 
^J^W^-^i-Wi^m:^^ (Constellation-Code Division 
Multiplex) Srectangle-QAMtClSffl bfc*)CD7?$>So C 
-CDMfiTDM-^FDM iiffli: L ti^Mitlj^'Q 

^ h t J: ») T D M-^F D M {Cfi^eVifiiigMcD 
[0 19 4] ^T. C-CDMi:TDM^iiatf^-&t)-M-fc 

Mm-&m\^tiifimmmL^m^mi3^ (fdm) 

TVSgi^tfflV^fc:®-^, HI 0 8cDTV{i^©;iiS 

ifc^^Ht^^f .tdtcJEts. m.^(D7±x3 ^mmm^it 

2 2T-ag>2,c ©^^-^'UT? 2 3-^^^®^-^'ij7' 

7 2 4{±^n«i::^^ <^V^o ^5^V^©T^$:S{ti.fe 
to. 5^i^^;i/S!tiSCD«^^FDM(CJ:!5 2o©jl?K|SfC 

^ UT? 2 2 >&jgtt-S idtllgl ^-VU T7 2 6 i:^2 

^^vr7 2nz^mv^^mim^7 2 0i:^2«^ 

7 2 1 5jii.cii:{3j;?)T^{±gii-r-&-5<. ^1M^7 
2 0{Cj;>3{S^^STV«^^;;k;t>fetB^T-jifiU ^ 

2«^7 2 1 iz^*)Mm^mm^^'h^^mtix-mm-t 

[0 19 5] ^CT-01 3 4{Z^«^©:53C;3 2QAMS: 

g§fita;Thresholdl{±1t7'5^-\' >;?.;i'B®|§ 
fflTheshold2}Ci±^T4~5dB/jN$ <T^V^o iJ^oT 
4 ~ 5 d B ^fB©ll^ t>o 2 «©PijiMS![ji*s||jS-|- 
S. b*>b. Sflf5-^©^'<;i/*«TheshoId2 
WTlc*c?,i:tf#a®;*:rt]^tS»S^2{5^7 2 1 a® 

©ii>'5:v^||l{l-^7 2 0 ab>!p§:MT-§^<^e>). ^2 
P&ilT-(iilIIR®l= b < mm^\yic^mt:^tji\^o 
[0 19 6] bA^b. i^%m^m\^fzm^^ 01 0 8{z 
^t-<t-5(c$-r^l(s^7 2 0(;:C-CDMt: J; 

tl^ 3 2 SRQAM^fflV^T-y-7'f^-\'>^;l/l o f A^ 

jtiD-rSo -©S?fii©®^r^■t^7'^■v>^;n o f At^ 

^(C<g^^JgCDfie^5r®-B-S. m2is^7 2 1 $3 2 S 
RQAMhbv •9-:?'5^>>^;n o f B©g|<it^Sll{s 
■^©S8MThershold2(C-&t)-B-So "TS i:{t^l/'<;i/ASTh 
reshold- 2fCT*s-oT*)§MT-§/^<5ki,o Mi^ttf4 
^T-^-m2fl-f-^7 2 1 a®«^fc/&tl, tfr^-v^^ 



iKfM^^ 7-2 6 4 1 48 
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;n o f B iiit + >^;uA AsgMT- 1 S ;fe«)fej^a 
tis* >)Me.^fcv^o tSoT^2Fgji{r43v^-r *iae©M 

t>Si^*s T h - 2 ©{f ^ l/^;i/tc*jV ^ T SMT- § S i: 

[0 19 7] -:&(Di^r^^>^MznMm^&(Dm^ 
#7^-^ ©-V <v v-mcDmm^mm^xti i. c i: i 

10 t). C©fiS^tfffi{45t||{rS«T-&Sfe»S^bfcS 

mifiaimttj:^^ m2m^7 2 1 mm(D^mt:m^^ 

f--t;^3i'J7®PgJlAstt:^.S„ HDTV®** 
0 5 0*©J®-&. 5 2 5*t;:SP^Tv C-CDM 
{ci!3 7 7 5*®1^— t:;^jiUTA5AnfcSo 
[0198] C©J;-5tCbT. FDMhC-CDM^M 

tfiS. c:©:®^FDMt: J; •? 2o®-9-:7^-v>^;i/^ 
a5»j-fc*s3o©M^S»(c^SiJU 3-::?®ti-:7'5^-\'>*;i/ 

20 [0 19 9] mzTDMLC-CDMims^-^i^-^-zm 

m^mif^:^m-^i^^^o mi 0 9izn's-r,}:^izTi-o 
^'rvm^izit:^w-mm.si7 3 2 tB^^ff^gp? 3 1 

fe-5o 7jc^^#i^gB7 3 2®fi■^^'^;^AS{gv^ci:i:^ c 
©WK(t'B:i5«Sr§(tT t) Hi® t tH;b ^n)fc v> i: ?&fii 
ffl-r?.. 7^i'^5';i/TVe-^©|^«8^&7':hD<yTVffi^i: 

7k¥!i§^^7 3 2<Dmm<D^^mmmm>^xj^y 

h 7 33. 7 3 3 alcSS«c5=-^. «?|J^«SISJ^{1^^ 

z<Dzhiz^ij, ^s*^^i-?>^^tv^T-7^— ^s$ti-^b 
gB7 3 5. 7 3 5 a.(7immizmm^^xmmmm.mm:^ 

n<^b7 3 7, 7 3 7 aSI5{tT*)|s]«®?a^>65ff 

o 

[0 2 0 0] lai 1 OJiC-CDMO/^SHTfeS. 

01 1 1 ttl 6QAM®l!£56JE®C-CDM®:3- 
KS'J»)ST0tr^sU 01 1 2tt3 2 QAMi£?S«g©r3 
-KiOO^TH^&S^-r, 01 10. 11 Hz^^t^^iZ 
2 5 6QAM{±^1. 2. 3. 4M7 40 a. 740 
b. 74 0 c. 7 4 0 d©4-o©S{'^(te.n. 
40 4. 1 6 . 6 4 . 2 5 e-^C-fe^^ > h^^o. 11411 
7 4 0d©2 5 6QAM(Dm^!^:3—h'V—h'7 4 2d: 
J±8bi t© "1 1 1 1 1 1 1 1" T-feS„ :iti^2b 
i tTo4o©=i-Hr7-K7 4 1 a. 7 4 1b. 74 

1 c. 74 1 dfC^fiJb. S^l. 2. 3. 4S740 
a. 7 4 0b. 7 4 0 c. 7 4 0 d®>{s#;^,^J^7 4 2 
a. 742b. 742c. 742 dlz^^ "1 1" , 
"11" "11". "1 1" ^SrSau^TSo AK bX. 

2 b i t-ro®-y-7'5=-+>^;i/-r'&to*>. V-y^-^y^ 
;n. ■9-:r5^-\'>^;i/2. •!t7'5^^>^;i/3. -y-rr^^-^ 

50 >^)V4ifiX-S^, ^ti^lW^}^M^^m^m:^At^^ 



(21) it^ra^7-2 6 4 1 4 8 

39 40 

Oo mi 1 Ittl 6 QAM©ffiSi«6®M(4:e<j35:1f^ES g ^ 1 ^^J 5 V 1 (Si+l)S \ 

El 1 2B:3 6QAMCDlfi?8*5&?x-rc C-C ^ V/Ta/ * \ -iT a / 

S^S^iOf^aP&S ( F D M) ^^F^^lSl^a;^^ (TD [0203]-tf:/^-\' 2 ® P e a-stt 

M) i:fflc!^'^t>*-5Cii:K:J:5x [0 2 0 4] 

J: ?)ffbV^#Sib:&S^II^T-f i., Rectangle-QAM<& p^^^ 1 SiS \ 

:?^iC«?!lx.KffeCDJ&©QAM-^PSK. ASK. ^ bTi^ 

i,„ [0 2 0 5] 1 6-PS-APSK (PSM) CDt^-r^ 

[0 2 0 1 ] «?[|^»£huxB®8P S-AP SK®t»-7'5^^ -\' 1 — htt 

>^;i/l©:n^ — 1/— htt [0 2 0 6] 

[0 2 0 2] [^6] 
[IS4] 



Pel -16 = 



8 l^J 8 ^VTa^ 8 \/Ta/ 8 A YTa / 



[0 2 0 7] •y-:/f^i'>;^.;i/2®3i^-V/-h{i * [»7] 

[0 2 0 8] *20 

4 \ 2o / 8 \ 2o ; 8 V 2o / 



[0 2 0 9] i^-r^-\'>*;i'3©3i^— U— hfi 

[0 2 10] 

[S{8] 

Pe3io=i-erfcf-^\ 

2 \ 20 / 30 

[0 2 1 1 ] T-J^-frSo 

(l^«?'J4) J-^T*:^B^®^4®-J|^S0!|{::oV^T0® 
[0 2 12] 0 3 7a:^«?!l4®^ft:©i^;:^7^AET-$> 

T-|ttRgbfc0 2 9 h©iiV^lis j5ieffl©r>7":h6 a*s 
«k±e39lffl T > 7^ :^ T t ^ S .-^ t -^r © 

T>7^:^-2 la. 3 1a. 4 1 a.ifmi.^mmT^^^ 

^:::&•pTv^i)^©*^■r-fe^>o *©ffe®i&#{i* ofc < Ih] 40 

fi&±&j3l©«-&tt3llfsr>7^^6ai:S®^i:©Sg 

tl£5t5©3t«tS-C-#(3^fitQAM^^Lfe{E^T-H: 

[0 2 13] U*-U*^?B©e3ISg5:fflV>fcS-&. E 
3 7©i-5t:j®8§ffl|{CT>7^:h2 2 &ifi^^mi^mm 
2 3a;^Jf$6 4QMA^iSfi§t>b<B:^ff^l 6QAM 
^lae^^gm bT 4 P S K^- K T-a^ b^ 1 T^-iS' 
?|J©D im^$rlf^-r.2)©trNTS C©TV{i^Ast#e, 50 



[0 2 14] »:tCi^i8i^tT>5^:*-3 2 aAsfeS^2§ 
ft «I3 3 ■r•B:^^M«^AS?£:9■^V^fe«)^Je 1 6 * fc{± 6 
4 Q AM^I^iP 2 7^-<S' 1 v^-^J' ?lJ*aiiT 

[0 2 15] — i6^@l(Cfe^A^^i«^ffi©7>7^:^- 
4 2 a^£*,o»3§©#4 3 {imSt*s?Eff^6 4 Q AMS 
^©m^{c3E^55:^t?feSfe«)^l. 2. 3. 7^-^ 
?|JD1, D2, D3^«SbSli5P^HDTVfS^*s 
ff e,tLSo i5]bTVSM&:*;MBftlijtls]biliM©^->'^ 
— HDTV-e^T-S5« 

[0 2 1 6] C:©J®^®ffl»S{©Ea^ffi(iS3 4. ^ 
3 5. 0 3 6©S^fefflv^T^F^^fii^g^&JlS^ISE©^^ 
m.Hfi.^hZ.h\zi,*)mn-r:^^. ^34©<td{xliP 

Ifi^ldNTS C©L 1 15^-\'>^;i/tC. D2fe^ 
®»15^+>^;i/©Ml{CHDTVcr>M^ffi^. D3 
ft^O^ 15"^>^;V®H 1 IC^S«?^SHDTV®^ 

E^-r 5 ^ i: i N T S C i: H D T V t 
^SHD T VS:|5]— ®^+>^;i/T-iil«-r^c: i:*ST-5 
■5. *fc03 5. S3 6®i-5{3fl&®f^-^>^;v©D 2 

jlH®H D T V^SJSiP^H D T V*s&ii-e § i,. 



(22) 1tifl¥7-2 64 1 4 8 

41 42 

[0 2 17] ti.±©<t^{CS^^{CM5:'t^©a&S 3O07^ #5&*^-ofc«:^{C43V'>T*)HD T Vi:|ll— ©SSa^NT 

v^o^^*5fe?>o *^?§©^^. .|5]b5^i.>^;b-el^b ji^S:t»^&^Ttt^t-:ii:t^it). HD TVCD^fipItg 

[0 2 18] y^t^^JUm±mmt\^X 1 6QAM$ffiV^ ««^^r43V^T^ N T S C T VCSteT-H^IAsgfg-^. ^ 
fc6MHz©^^fflHDTV5^ig«A^^t^$^^TV^^o So 

b>Lcn?>©;^^{iNTS Ci:©MJi:14*s^i:V^;fe46|B] [0 2 2 4] 2 Pie©e^I;^^&«V^fe«'!l&^ bfe 

•vx ^;^s;©^gfl§ASBu^i^:^coTv^i,o ttzieQAU v^5^i:^)T•tSo hdtv^hdtv, ntsc. e 

S>^nTV^?.o *^B^^%±Sfc3i(Cffl^,^S^i:(3J; ^Zt1Ci.ly. laS 3®S{lqItg«i^(i2JiA^e,3Jl(3 

>^;u^^{t 2>jejg*s^t < (tT-=& < . »gg J£*^ ^)g^^J■ttiAV^«:Q^h^& S i: i: C 2 pgiiei^T-tt 
SlOStoaT- 1, ^J^^JST-Sffi Sr^EBgT- ^ S & toiSfi^it ^ < §M=F RitgT- S o fc^ 1 SSSM^ 7 0 5 f H:{gS?^ 

[0 2 19] ^5 2tt^^65fe«^$^^-rv^2.:^^®HDT ^i^^j\^mmmifiTi-v^mmizmm^-^x?>m^irsL 

T% ^^^^i^^^^T^^s;^S;§fflv^feHDTV©7=i^<5' [0225] ^iz^i^-f'jmmifiTi-v.ym.mizmm^ 

7 0 2i;P^-rST-:»-DyMJ^^7 1 1 ©S^pltgli^ ^^^*S^T•^i^l^$^^T^,^-53gtf^^ >^;i/$r|iJffl1-5 
7 1 2t:7I^bTV^So P«©a«-rsS1tgB7 1 3iZts BS^ bT|i] >^;i/^^ffl-r ?.o C©fc» 

v^T{±T^D^^R^llS7 1 i©s?g[js»{cj:t). 'ptji< '^if^(iMLm-r^^i^>^;vmmttm^^cor±i2^mmizis 

[0 2 2 0] ikizmb sti^^mizj^^mmmcDmm:^ )v^m5 3©^{4^t-j^«^5j®^j: (jTcrsiej^A^fe 
^^&fflv>fe^^ffl§<gss*^«i2i^^-ro :^mmitmi: c©»^. tie5fc?jsc®i 6qam^4ask^^© 
:&^t\s}-(Dmmmti(Dm-^. ^t)mmi^mifii&\'^tz m-^^ ^5 4©5s«^^^st:^^ctdt'-a^i^T-^u 

HD T V®«»^je§MpItg«^7 0 3 {i±ai©tJ6 feSa^tg^M7 1 3 *s^§V%fe»HD T VOgfipJfg 

*;&^©Sfeni|gM«7 0 2 J;!5eT?K<*i:S. LA^ «^7 0 8 H;>^rtI^^/J^^ < ^oT 3 » -y— t^^i i; 

U i«e*:^^©§fenrtg^^7 0 2 J:f)jEV^®H©5=^5^ 30 7'AS»< D . •^©;9-§fi#ASM5fefi)>^;Jt>-y— ASj® 

[0 22 6] ifctCE 5 5 lz:^^BM(DWLm:^A^m^^tzm 
^^m^o HDTV©^^^JKS«Rjt6^^7 0 3tt. 
tJe5l?;5S;©§«nItg^®7 0 8 J;t)e^3^<55:5. b*^ 

-Sffl^HDTV^-<;i/7?(igMT-§?fcl^As. NTSC 

40 7 0 5^::*5V^TT:^-D^M^I^7 1 1 *>5>©J$$^§ 
HDTV*,, NTSet>|IS*SfST•?^^^o 
[0 2 2 7] lil±© .t d |B] bS?K^jE©»^. *^B^ 

(DmmmmmxitB. d t vaffi©§Mqjtg«fe^{i^^3K 

<5fe5-;i?T-. iHl-HIISrNTS CT V©S{if§MT- 
t?>«fe^*5Jix.So :i©fc«)Sfc3ai^©-9-— t:;:^3Li;7'i)S 

#tT-t5^^*sfe5„ HD TV/NT SCTV©aj^» 
<t »?^iSe<]{cS^bTJgKi^-B-i,Ci:dST-t?)o 

50 ^m.m^commm.wn±mm^ti^tziAm7&^m^^<-t 



^;i/NT S C^©(£|?^S§<tnltg«j^7 0 4 
5, JW±® 2o©ffi^A^^^fi!4$^xS„ C©Jg^©7^s^ 

mams 2fS^bfciA£3K75-SCh|5)^^;L'-??feS, 
[0 2 2 1] C:©J®-&, *^B^T-{±T^D<ySt5IM7 1 
li}'^(D7'i^'$'}Ummm7 0 1 --©SS^fi 3 o©^^*5 

lJSlSfflJ^7 0 5T$)^<, ^2{ii!S*^§{t2.*)©©N 

Tsc^mmmtmmiz^mx'&^mzif^mmmi o 6 

T— M^^T-^N-To ClClT-ttNTS CfiC/NASlg<T 
mi 1 l©miKS5S(-«tt) C/NASfiTbTt.SSS®^ 
[0 2 2 2] ^3iimmmliEDTVifi§:mx-iX\,^tz 

t^mm^itN T s ccD^^mx'^ ^m3mmm^7 o i 
x2mmux'7n-r. 

[0 2 2 3] jy.±fflJ:d{cbTt^3fe::^SCJ:?)SS»B5®H 

^mmmi,±iK<ti:^^ :^^iz-r^ti^mmm7 i i*»c, 

(DWmi,zi.y)m:M:&AX'ti:H-DTVifimmizjiy)^mx 



(23) 

43 

m 2 T^-^' 5u©©^^®p^PB trse-r 5 ^ h tc J: •) E 5 

5 ■r•?^ LfcT^v'^J' ^l/HD T V I N T S CCD^mpJtg*^ 

;i/N T s C©sm Rltg«b^^^S-r i) c: i^jfj^T- 
[0 2 2 8] 05 6{i. m^'ri^^ )\ymM.^mK>mXfz 

J©-&®^SStt^E*?^■ro 0 5 2i;jiv%pig 10 

i>o ji(s«;tj^&ti-^-rc:i:AST-&i)fcii). HDTV^© 

®§{iRit6«^7 0 2*-eii£;^-r-^So 
[0 2 2 9] ^\^xm:^<o^m°i^%.mom^m i 

4 •r•(iSV^^3S$S*S^t S t «)iim®*itRH4®T >7^:^ 
jg^®sias:HDTv©a(a:T-§fi-r-^§o (SM^fig 
m-^smm^i o 4 a©^-&is«j7 15.71 6T-Jir> 

^:>-fflfilSHtO;?[pI{Cfe Sfll33IS®#iS*^N T S C T V 
[0 2 3 01 iP35:t)*?3t5®7=^S^^;i'ift3ll®*1S^ 

^m^mm<Dmmi^ <t ?) z£:v^i?--tr>^3i u t©h d t v 

i£V^^H©H D T V§{l^HSrfii»-r S h i: *>{Ct*e*7^ 

[0 2 3 1] immm 5 ) mmm 5 a:*:^H^ ^mru^n 

»3 A S K7?^tffl^^fe:®^®||^6fi«JT-fe 5 7 

^«fy 5 ® 4 fit© V s B - A s Km^m^^^mimt:^. 

b> 4o©fi*.^7 2 1. 72 2. 723. 724$:*) 

0, 06 8 (a) B:8fit©VSB©^©Cons t e 1 40 
1 a t i on^^-To 4 «©^^ 2 b i t ©5=— ^J'. 8 
fii©^-&4b i t©7^— l^S8T-i5li.c:i:*S'r-t 

1, „ 4VSB©i^-&. m^s^l 2 1. 7 2 2. 7 2 3. 
7 2 4$:^;t{S0 0. 0 1. 10. 1 1 5 C 

8©4 1 ev e 1 VSB^©4 1 eve 1 ASK©«^ 
jSffiM0{3^s-r JidlC. {l^i^7 2 1 . 7 2 2*10© 
</;P-7-0* tj^ 1 ©{t^j^Sf 7 2 5 t LTSV^. {1-^ 
,■^7 2 3. 7 2 4$:SiJ©y;i/-7'. ^2©e^i^,p7 2 50 



7-2 6 4 1 48 

44 

m(om^^(Drsmiir)&<-tho '^^^m^.^7 2 1. 

7 2 2©F^IiiSLt-rSi:«^ji^7 2 3. 7 2 4©F^PB 
H:|i]CLT-av^*5. fi^.^7 2 2i:fa^j^7 2-3©rai5H 

[0 2 3 3] Lo>L 

ha^^-r?)o cn*s*^?a©^fBej^i^x5^A©ii^T- 

(*OVSB©®-&. 06 8 (a) (b) ©J^^'feCon 
stellat ioni:^So 

[0 2 3 4] ^bT0 5 9 (a) © J; ^ t 2 OO^f-^.-^ 
fftl^lT^— ^J'^iJDx© 1 b i t©7=— 
Ci:*ST-t5o l©e-l-i^P7 2 55:0. ^2 

©M^;SSf 7 2 6*1 ^ 1 9'-^Ji]<D 1 

b i t©(i9*s^ST-&5= i*:tc^2 7^— ^^JD2©1 
b i t©{i^*«^s^Sf©*©2t3ffl(s^.^Sft^t*l5^ 
-B-i.. 05 9 (b) ©J:at::M^jS7 2 1.7 

2 3*D2=0i:b. e^,-^7 2 2. 7 2 4*D2=li: 
■rtL«^27=-<5'?rjD2®7^— ^*^«-T:^^o CO« 
-&*) 2b i t/iyy^injVttJi^o 

[0 2 3 5] cl©J:3tc(i^iS*iEe-r2.Ci;tcJ; D. 

ASK^iCT-*56B^©^fltei^ASRitgi;'&s. ^mm^ 

tt^^^©«F^|iH©*^^:^^Ci:^to^)H:^v^o bA>b. C 
t 'feV-'sfet^tCiS V>T **B^* ffl J; »)^ 2 7= 

0 6 0©4 VSB-ASKO{i•9.■^EM0©J:•5^C5^-B■ 
S. o$ ?) §e«jT-B^bfe«^i^{±>^ x-^eigM^ 

tCiO. ^«CM^.'^M^7 2 1 a 7 2 2 a. 7 2 3 a. 
7 2 4 a©l£v^®H(C;*f'>X^:?SttlC:9-tfc-rs» 3©J: 
ottM^s 4fil©x^>ri^-— trj^^x^-f xu"<;b2(c 
iS©^j^7 2 1 i^m^^l 2 2®ES'J-^. ;J^^'f 
-<;U4t J;^ft^;^7 2 3 i:e-^;i^7 2 4©ES'J*sSib 
<35:2.. ■z>^t)m2^—$'¥iT)z(D3L^—]y—h1fi^¥n 
iz^<tji^^ b>&^b0*^e>B^e>A>:fei dt::®^.^7 2 
1, 7 2 2®^/;i/-rh(l^;^7 2 3 , 7 2 40^;!/- 
ri:©IESiJf±^gT-fc?>. •3^1®M^J^P7 2 5 
i:^2®lt^i^P7 2 6 i:®ES'J*ST-&So C©fc«). 
m 1 T^-^'^iJD ,a:(£v^3^5 - h T-B*T- § 5 C i: 

[0 2 3 6] bT 2o®(tgfl®7=— ^?iJD,i;D2*s 
ii§©T-tS. ee-DTeKli'X7^A®C/N®Mv>tt^ 
S V^fe^-C- {4^ 1 7^- ?|J D , i: ^ 2 D 2®P:S AS C/ 

[0 2 3 7] 0 6 lH:i3IM^7 4 1 ®):?"o ^0T'A±J 
gP7 A2}ii.%\=r-^nKtl^l 4 3 i:^ 2 ^^-^J'^iJX 
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M^t^Xtl^l 4 2±i^i^(Dm^^^^7 4 5T-*i:» 
fcX^fl-^ti !?S#^7 4 6 t*>V>T^ttl^^^n^ 
^6 2 (a) <Di^oti:4m^V<ii8m.<DASKm^t 
tji^o 4ASK^,b<{i8ASK{i■f■(i^ ^e>{C/-^>K 
^^7.y^)\^9 1 4l\z^^>^imm^ix. 06 2 (b) 
®ia tCa r r i e rAS'>L^gbfeS i d e Ba 
ndi&*)-3Vestigial Side Bandog t) V S Bff-f-CD A 

5 Kfi^i:5fe !3 til:*jgB 7 4 8 *>f>fcB:tJ^n-&<, 

[0 2 3 8] )\'^^m.mhfz'^(Dtiittm^^\z 
•o^^■rK!i'^S„ 06 2(a){iASKa^e^©iligigf^ 

So coff^S^-f -'i'^ 7 4 7(Z)/'N'> Y f'^T.y'^ )\'^m 

6 2 (b)cDiSfIfI^7 4 9©J;-5lC:3r-^ ^)T^^^'P\^ 

^D?>tlTV>S. 06 0®ASKff^ii^3fe2 b i t/i' 
> T S *s V S B iCSffl (, ^ i: 4 V S B h 8 V S 
B{i|l]-MI?^|§!{^JaT- 1 6QAM. 3 2 QAM©4 b i 

t/S'>;jt;i/®5 b i t/iy>-;nMzm^-t^ms.m.ifi 
to 2 3 9] »:t0 6 3®y^D y^mr-^-rvsB^m 

m7 5 1 X-^M±(DT>7'±3 2 aX-^iiftzm^ttXtl 
5157 5 2 ^^T^ ^^>^)VmifHZi.y)^J^-t^'^&^ 

m^7 5 4ifi^(Dm^ii. m.-^s7 5 3 izauxm.^^ 

43^^T^?S$i^. LP F 7 5 6 J: 15^— ^y-?> Kfg-^ 
fctct) 4 VSB©«^tt4 levelfflSlicer. 
8 VSB©Jl-&{±8 level©Slic e r^*.o^ 
Sm^mi 5 7 5c:J:>)^l7=^-:J'?iJD.i:m2 7^-^^J 
Dz-ifiW^^tl^l^—i'mthtlSi7 5 8 til 27^— ^J' 
^JU1;(7^7 5 9A>?>tii*^n-5o 
[0 2 4 0] ifetC©j@|(g«|i:§flM&fflV%TTV«^ 
&MS«-&SraJiB^-rs. 06 4tt^^ff-^j3IM^7 7 4 
©rD>>^0Ta&So HDTVe-^^Cl^^^STVff 
^ttHlill^aiVrJ— ^— 4 0 l(DXtl^4 0 3lZX±l 

\^.v-y/^yY-7 -()v^ —m<D^^(D^^mm 4 o 4 

.fc!3> H,.Vl. HlVh, HhVi.. HhH„^©«JS5TV« 

E3 0 ^m^^xwiBMLtz(Dx-m\^^mmitm«s,-r ^ 

^^nfeTVft-f-{iff*SgP4 0 5{Ci5V^T^ MPEG^ 
T•fflV^^^^TV^2) D P C MD C T qj^fi^g=-^{b-^^©^ 

a<£fflv^T^g=^fb^fi,So i&g«{»{iA:t/a54 0 3fci' 

7 7 liZ^^Xmi^—i'mDitm27^—^^}D2(D2 

mmm^ittm 1 7=^— ^?ui3-^$^x5„ ^iftm® 7 4 1 © 

H 1 7^-^ ?iJA:t7Sl5 7 4 3 2 y^-^ ^UA^SP 7 4 4 
{cX:^$nSrfjS^^§(t, VSB^fflASK{s-^i:?5: 



(24) 1tM3p7_2 6 4 1 4 8 
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[0 2 4 1] )l'TVmm(DTV^iWm±'».(D 

LtzWLmm-^itTv^mm7 8.1 ©cf"©sfi^i7 5 1 © 

A:tjeB7 5 2 tA;b^n. t^^a^gp 7 6 0 fc J; !? §fi 

tl. ^l7^-^5'?iJDat^27^— ^J'JiJDaASB^^tlBl 
7^-^5'?iJdi:*a5 7 5 8 i:^27^— $'?FiJi±i^J^7 5 9ipe, 

10 ^ii^mSR7 7 eizXtl^n^, Da{l^{±^S|gi7 7 
7t:j:»)^g|$nHi,V:.ff|gfie^(i^lA;bg|5 5 2 It 
XtJ^tl^. flfeS-{i-i§-5E^7 7 8 t± h D^m^y-^fS 

lz:^\,^xm 1 A^SB 5 2 1 tlAofeHLV,.Ei®M-^tt, 
^ 1 Wm.^ 5 2 3 {Ci !5 HuVi.{l^l'|^:M$niii«^fi)4 
gB5 4 8tiii®tt^^MIe]SS7 7 QizM^H^. 7c©T 
Vd^ASHDTVfi-l-©:©^, Hi.Vi.{i^(±'7'f K©N 

P E G 1 © i ^ N T S C J: t) a(i*sfgv ^iB|?^Jg T V 

20 

[0 2 4 2] :i(Dmmx'Ui^(Dm^m^^uDTvm^ 

. i:Kr^bTV^5fc^i). HLV^M^fiV-f KNTSC©T 
ym^t^Ji^c TV©ilffi7';^-^^ hJtAs 1 6 : 9T-fe 
*x«l 6 : 9©l®®i±;^©^*{±s:t;g|57 8 O^^bTS* 
^aii»4 2 6 tbTttJij-Ti*. tb. TV©ia®7';^'^ 
Mt*S4 : 3T-fen{S. iIiffiit^^M[5ISS7 7 9{3i 
t) 1 6 : 9iP^4 : 3(DmMT:^^i7 Mt©U-^— /ft^;/ 
<>;^ff^^tp+h>f hvi^;ujBiCf::^SbTfcbi;f7g|57 8 0^ 
:ft-bTB*^ttl:b4 2 5 i:bTm:t;1-S. 

30 [0 2 4 3] m27^-^J«J{li;fjgl57 5 9*^^©^ 

27^_^3ajD2{±, ^gfgP 7 7 6 ©-a-fiE^ 7 7 8 
T^8tl§ 7 7 7 ©fl^ t-^fig^n. m 2 il]^7^n-<$^© 
^2A;fjgP5 3 1 {CA;^»^*x. ^8tll]gS5 3 1 t:j:»)H 

L.v„, HhV:.. n„VH(Dzmm^iz^m^tix^'f?m2 

f*?gSP5 3 5. ^3f^:^gB5 3 6. ^ 4#ftgSt:j@|?, 
ti. f*«$nT^©Hi.'v„. HhVl. H„V„{9^i:;5; 

in^©fi-^{ZHLVi.M^^Jn;?.. Bj^-S-mSB 5 4 
8{rA:*;^n> -^fig^ixT 1 o©HD T VM^hJfe ») m 
*rgB5 4 6 <t?)tB:t;^n. ai;bSP7 8 0 ^^bTHD T 
40 V©Bft^fI-^4 2 7 bT{iS:tl^nS. 

[0 2 4 4] ::©fcti±;gB7 8 0B:^2 5^-^^Jtb^a5 7 
5 9©m2 7^-^^iJ©^^t)^Sr^^ ?)^l!^gB7 8 2 

^tt-^^ra g i&e^tc H L Vufi-^©fi^^^©^^fi-f- 

ftib^-B-fef). lBl^^[l«$-y-fct)^©->p^7^A©n> 
j 0 2 4 5 ] J.:^±© J; d IC bT. |5g®^55ljll©3i«. § 
50 7'>7^:^As^^,^S[ig^c^bTtt. ^ 1 2 5^ 
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— ^?U©]l;^*5S4T-SS<DT% HDTVOfi&iiifSffl 

{S^^®TVe^^ai;t;rSo ^:®ci;Jci»3s hd 
T V©S(a*» b < ttN T S C T VCDStiT- |B]-Siffi* «fc 
!3 l£t^«6^T-§^tT• g 2. ^^ ^ ^SAS$> i. o 
[0 2 4 6] ifeE6 60TVSe:^©:/P >;^i'0©i 
at^l7^-^?ijffi;ba5 7 6 8:^lt(3§S«|7 5 1 ©«l 
ife^S'h-rs 27=-<5'?'J:fc itFH D T V(i 

7^3-^4 2 1 :&fflv^^^(^<};v^o ;r©a-&NTSCTV 
®S(4©Iii^*s|»?>tlSo HDTV©Sti[T-H:^*a*S 

££<^S-r^qitg<4*sfes. c:©i^;^7^AT*H;i*63fc©T 

V7=-i';^n''f Sr^»0^<©S^g~>X7^A^^Mb55;V^ 

[0 2 4 7] ^6 6{C^-r«tdt:;^^^ ^T/;!/?: 

A»{tfc4VSB. 8 VSBe^&§{S-rS«^. 4VS 

't7.'7 zflyf^ — b 0 2©f|J©D escrambleS 

U — 5 0 2 c©S^SrD e s c r amb 1 
M-&^5 0 2 bC<t fJ.^^U — gtbTV^i.:^-&©^D 
e s c ramb 1 e ^^l^-TS d J: »)it*^©X^ ^ 

^ o 

[0 2 4 8] 06 7®J:d5&:«fi2t-rSi:PSKft^4 

a^-rs«sffiti^se«6i: V s B©^^m^^sm±S{ 
ii^se«6©^ig&*j^§M^?&^*jc«^-r-tSo c® 

«MT>7^:h3 2*-e,S(gbfcPSKfi^{i^S 
S7 8 7ip^©e^i:ig^7 8 6^c43^,^TS-&^^^^ 
^£^^ffl^la{C^il^^^TV§M^i7 8 l©A±»gB3 4(3 
X^^t\. 06 3fittB^bfeS-&S7 5 3 tcA:t>$ix 

So «MTVK^|©#s©^•v>*;^©fiv^JlgtfiS^^^ 
J^^ixfcPSK. •fe)b<B:QAMM^a:a^gP3 5{ci 
I3 5=_^^JC D^As^^^tV. ^!aia57 8 8^^hbT 
^2iii^ji>r3-<5'-4 2 2{CJ:f). iB^M^tbTW^ 

ai:tjgi57 8 oi>3ad:^$*xi.o — m±m(OT 

D </2ijil|{i. A:bgi5 7 5 2 iZXtl^tim 6 3 T'lftB^ bfc 

®t|5jb7'D-fe:;^T-^-&S7 5 3tc<tt)#^©5^-^>^ 

^S^n. fi:^©*^©^— h'M-^ 
7'r^Dy«MTVB6^^^S^^7 5 3 5CA^)a 
m^ti^a 7=i;^;i/ttji©«^{i. ^'JII^S7 5 7 
cfc»3 7=-^?iJD,i:D2ASB^^n^2iii^7^=(-^4 2 

«M©Tr^D ^Tvmm^^mt^m-^ii^mm.msi i 

8 8 J; ») A ^ nfc D y T Vm-^*S|±5;tjgB 7 
8 0^:15 01:^(^^50 06 7 ©:Sfi£^i: S 7 5 
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3-^4 2 2*)#tffiT-t5o 7^i^^;i'flb±jK33lT-A 
SKM^^fflVfcJ®^. AMmS©fc4?)tie5fe©7':#-a<y 
StiSI i: [5]«©t^S 755i:LPF756 IP©Sft Egg 
Sr^fflT-tS. KJl±©<tofcH6 7®^fiS;Cf Si::^rlJ 

So 

[0 2 4 9] Sfe. |IS£«^T-{i4f»©ASKe^S: 2 0 
©iJ^;i/-7'{C^Jt^ Di. Da® 2a®=& 1 b i t©#fil 
10 eiiSifTofe. b*^b, 06 8 (a) (b) ©8VSB 
M-9©C onstellatio nE{c^-f-, 8 ft® A 
SKS^O* t) Sieve 1 - V S B i:D a. 

Da, D3©3e©=& 1 b i t©^ft3 b i t/s ymb 

0 l©^ffie^l?£^foCi:-t)ST■?2. o 06 8 (a) 

^^i-J;■5^^. *-ri b i t s©^f^©o(j-?^£^^iB^r5 

fc. D3fi-f^©«^i;^««^j^7 21ai:721b. 7 
22ai:7 2 2 b. 7 2 3 a i; 7 2 3 b . 7 2 4 a i: 7 
2 4 b©2{eo$ ») 1 b i t T-$)S. ^fCife©! bit 

20 h7 2 2. Il-^^ap7 2 3 i:7 2 4©2M©1 bit 
-C-fe-S. D3©7^-y«±A{s^.'^^7 25i:726®2 
<B®lbiti:3S: So CI©ig-g-, 05 7®4-o©«^ 
^721. 722. 723. 7 2 4 2 ^©M^.-^ 7 
21ai:721b. 7 2 2 ai:7 2 2 b. 7 2 3 ah7 
2 3b. 7 2 4 SiLT 2 4hlZ'^miy. ^^)V-y<Dm 

So BUKB©<t^tcL = Lot-rsc:i:*)T-^S„ 

[0 2 5 01 c:®3»©#^iise32l^'^7=•A&fflv^■r 3 
a^©7=$^ ;i/ H D T V © Bft^eMSrfT a C h ttHSSe^J 
30 3 i:IISE0iJ4T-i;iWb:fe*)©-ei&<'^®if b^^S^B9{i«BS 

■rso 

[0 2 5 1] 3C:T-. 0 6 8{a©VSB{c:J:STVMjSI 
{i4VSB.t !3]gl^o b* bl«iIlM©H D T VSti^^^fr 

<Asfee>. ji^-i^- h^&Ttffctj. ^timimmM 

[0 2 5 2] c:c:r-4VSBh8VSBhl6VSB© 
40 ^:St:oV'.Tit«b5&AS^3*^S. NTSC^PAL© 
J^?S^^^fflV>T^±aj^$:fTO^^. 0136{CS^b 
J; d N T S C ©«-& 6 M H z ©^d^^JfSi)Sfe U ^ 5 
MHz©^Se5«;ej3I^M*sfF$nS, 4VSB©a 

^. ffi?Kisfijffl«j*H;4b i t/Hzf$>sfc». mn 

atJiC5MH z X 4 = 2 OMbp s©7^-^e32lgaASfe 

So y^i^^)\^HDT:vm^(0&mi:ni'pf3i<ti> 

1 5Mbp s~ 1 8Mbp S'iSST-feSo c:©fcK). 4 
-VSBT•H:7^-^S'^M{C3^^S*5^CV^fc^^). 016 9© 
JtK0{C^N-r i a ITiE#^©fe»07£«gSr H D 

50 TV©|IKeiIS© 1 0~2 0%biP^:^^^CV^„ 
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[0 2 5 3] mz8-V S BO»^. Mlfi?&*<Jffl»*Ji 
6 b i t/H ZT-fe5fe«)5MH zx6 = 30Mbps 

(D^-'i'^mnmifim^ti^o ±j$cdj:^chdtv« 

■^©fejitH: 1 5~ 1 8MH z^e:^ST•feS*^^ 8VSB 

^m:^^(7)m-^. mi 6 9 izt^-t^o h d t v«-?-cd 
^Kfesifi® 5 0 %&.±(Dmm&im uiEcD^^trffl 

Vt^S^^ ;i/e-^S 6 M H z CD^MT-*±«lS|-r i) i: V> e 
lfe(t^©*)i:T-{i. 8 vsB©^*s«t?):^^a©^t)fljE 
^^*ftiDT-&Sfc«). SI 6 l©ai^-l/-h*->^ 

8 0 5i:8 0 6lc^-rJ;ot-x fijUI^OIelbC/Nffit:: 
^LT^ fTIE®C od e Gain&^<UfcT 
CM- 8 V S B ©^ASai^-ITIE^0^5- 1/- h 
^-UIEOCode Ga i n®^gv^4 VSBit)<£< 
>6tSo Ia^o-Cv High coda gaint-^^v — 
^^{b^nt 8 VSB©:)^*S4VSB it), TVflfe±M 
511 43 »t ?.+>■- tfXai U T-imtS^^h V^ -5 ^SA^fe S . 

filipics VSB©;5*s^?)iTIElB]S&©tl:^l::<t !3. 
^©[lES*5<t >)a$it:5feSi^;^*^feSo L*>bVSB • 

AM^Ii:5a;J-Jt'<-C. 7t;^Sfl«J©Equa 1 i z e 
r©[5lS&^i«*5:;^^t3(c/J^^v^c, 3©fc»^t)fTiE|5IES^ 
iiiDLT^&)s :^{*:©llIgS^{i8 VSB:&^©:^AS3 2 
QAM:f5^iZ&^Xi^% <tt<^i3:\^, '^-oX. 8VSB 

[0 2 5 4] >£t*3, M't^a^J'S:^ t)fTIE^S;©«?yi: bT 

tt, '^(ommrn 5 ^T-si^-r s ei s 4 ^^fiaj e © 

^131, S137. ^156. ^157 ©j^Sfs^© 
:/D 'V ^ 0© ECC744ai:Trellis Enc 
od e r 7 4 4 b^fflV>. 0 6 1 ■eiJiB^bfe 4 V S B, 
8VSB. 1 6 VSB©VSB©^pgP7 4 9^ffll^T 
jiM-rSo Sm«Mi:LT{i. ^6 3%fflv^Ti^iB9bfc 
VSB©a^gP7 6 0^fflVNT4VSB4jU<{i8VS 
Bt)U<{il 6VSBM^*'?>4. 8. 16tt©lev 
el s 1 i c e r 7 5 7 tct ^SrB^ 
U |5lb<«©*S£fi?!l5^TaiiBJt-€.08 4. ^f!l6 
©S 131. ^137. 0156, Ell57©Trel 
lis D e c o d e r 7 5 9 b i;E CC Decod 
er 75 9 atcj^t). P.>)fTIESr bfc«, iB^T^n-^J' 
4 0 2 J; ») . 7'iy^)\yYlT>TWm^-^m 
^b> tB:(3-ri>o 
[02 55] ECC Encoder744 e.\±mmM 
6-eittB^1-5iai 6 0 (a) , (b) IZm'T^'o^. R 
eed Solomon Encoder744 ji:I 
nt e r 1 e a V e r 7 4 4 k$fflV^, ECC Dec 
o d e r 7 5 9 atc(iD elnterleaver75 
9ki:Reed solomon Decoder75 

9 j ^fllVNSo m(0^mmx^-^tzi,oVll nt e r 1 
eave^*'{t2)^:i:tc<tt). >'n*-;^ h^^- — < 



(26) !^ii^7-2 6 4 1 4 8 

SO 

^ o 

[0 25 6JE128 (a) (b) (c) (d) (e) 
(f ) IC^^T r e 1 1 i s encoder^Sffl-f 
i>c:i:t:J;t)^e>tCode G a i nSr±(f 
T-g, hiiSTAs?,. 8VSB©i^E117 2 

{C^Nl-<t-5{^Ra t i o 2/3©Tr e 1 1 i s en 
coder744b, d e c o d e r 7 5 9 biftlS^T" 

[0 2 5 7] Hffi^JT-ti, ^CpgSSCT'iy^ATVfl 

10 ^^ejal1-:s^?|J&ffiv^TlttB^bfco pgji^©s-&, 

m?iC^^fcfe> l&33lilJ&B#C(i3X h©;ST-$f^ b< 
;fevi„ ||M«!^J5©iacai^feJ:5t::4VSB-?>8 VS 
B©M^,^MPSL = LoO^!J^HIS{CbT, ^^PgWS 
©TV{giS^fTV^^ 01 3 7^01 5 7lC^-rJ;^^d;. 

m^-)s.mmz^^zh\zi,K>. [i]gs©®*'feTv©Mji 
v-^^T^AA^nm-r?.. ^bT. ^sbfcggpg-r-8 vsB 

[0 25 8] Ut.±4 VSBi;8 VSB^rov^TI5^ 

20 B^bfe*5> 015 9 (a) ~ (d) T'tt 1 6VSBi: 3 
2 VSBt-t3V%T!5iB^-r'S.o S 1 5 9 (a)(il6VS 
B©Constellatio n^5^-f-„ 015 9 

(b) {±2o©{l-^ja©^;L'-7'7 2 2 a~7 2 2 ht: 
^;i^-7*^bb, 8-o©M^,^i:5^*t)5:-rcit(3i?), 8V 
SBhbT®;?.i.fc«>2Jl©pg«Sfe3ll7bsg|:B-r2.„ CI 
©J®-aTime Division Maltiple 

x-r% H^6<]{::8 vsBe-§-^jioT*,Pia^e2i*s|i 

]S-ri>o {Bb. :i©;^ST-li«:*;7=-^b-h#2/3 
f;:^c5o015 7 (c) {i$^e>lc4-^©<5^;i/-r7 2 3 
30 a~7 2 3di:b. 4 V S B i: bTBfc^feS)^ P-iC 1 S 
FiJl*5ti^5o C©i®-&*>, Time Divisio 
n Ma 1 t i p 1 exT-r^^<te<)tl4 VSBft^^jglo 

5o Jil±tZ«t 13, 3JSOPtS^VSBis||3g-r?.. 
[0 2 5 9] Cl©:;^SJ3«tt). 16VSB©C/N*5M 
<^-pfcBt8VSB. *b<li4VSB©7^-^#B^ 

x^^h\^ommm^mi^mMt^. ^^01 59 

(d) (D^o^Z 1 6 VSB©e^,'^«$:2fg{3-rSCli;{C 
if). 3 2 VSBAse3SIT-t2.oJW^l 6VSB©gM 
40 ^te^«^b&V^«^. :Z(Dy5^\ZX^. :s.m&^u^tsLi^ 
5 b i t/s ymb o 1 ©7^— ^^aAW?>tl5 

[0 2 6 0] -n^T-iE^fcCiiSr^htoSi:, 0 1 6 

©V sB3^fs^©rD <:^0t^^■r^g{l^cD«fi2i:5E£ 

^ o 

[0 2 6 1] i^C4-VSBi:8-VSB:&ffl^,^TlftB^ 
bfe>!)S. 01 5 9 (a) (b) (c)©io'&16VS 
B4ffl^,^Te^@l1-?):l i:'fe-r-t^o 1 6VSB©a-&(i 
50 %±S{3Bt^ff^»^6MHz©^^T% 4 0Mbps© 
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^-^ U- h tt, MP E G^<&fflV^fc:^ 1 5 ~ 1 8 
Mbp si:!&Sfc«). eiigfi£D3^*SA^:^t !)-r? 
i)o El 6 9lC^f .td^^Redundancy : Ri6 
= 1 0 0%Jiil±i:5&t). 15^^>^;i/®7^i^^$';i/HDT 
V SeSIf S {C tiJCftg AS;:*; § < !fe ^ ¥ T SKA^^^ 

Zf^-VV^-'UOHDT VCDSLtKM^-tStCH: 1 6VS 
B-r-feSi:5XSS«i4 VSBi:|Blb-r- 1 0 bgjeUA^i: 

-9— irx:ii';7'*s3^<>5:5. HuiE® J: ^ 4 - V 
SBT-ttReduiidanc y : R4= 1 0~2 0 %T- 

i:n3S:V>„ ^ 1 6 9 A^e)B^f>A»&:J;-5tl. 8-VSB® 
Redundancy: R8= 5 0 IT 

D T Vm±M^I^ 6 ~ 8 M H z CD^^ffiiJEBT-^ro ^(*© 
t)i:T-B:s 0 1 6 9*^^)8^ i -5 {::^ 8Level 
-VSBAS«4)iSj*AS^>)gjg;&VSB^^;?S;T-fe2> 20 

[0 2 6 21 ^TSQ£09 3T-{±0 3 Offli^'&riijglJ^V 
n— ^4 0 1 ^I5i0^bfe*s^ 0 3 Oom >y^^{i. S 
6 9®J;a{3«§g|^2.Ci:Asx-t-So f«3Stt:^< Isll: 

<$^4 0 1 {±•9■:/>'^•> K^-f ;U^J'#®?*^©:9-^lp]gS4 0 

4. 4 0 4 aS:2-r)*)Oo ^Ix?) S:^^a5 7 9 4 ii-T-S 
E7 0®^lS|gecDrD>y^7Et^s-r. <t-5t:loffl 

^lii]SSt^«^S:^^?-i'JT- 2 dia-r CI i: ic J: t) ESS^ffl 

4 0 3A^?>fflHDTV-?';^— HDTVfflBft^M^tt 

131^4 0 4{::i»3. H„V„-H. H„Vl-H. HlVh- 
H, HI.V..+ l©4o©J5£^(Z:0-{^^tl?>„ 
X-f!y5^7 6 5. 765 a. 765b. 765c{ilCD 

ffi»gP4 0 5t:. H„V„-H. H„Vu- 
H. Hi.V„-H©3o®lt^S:ai*-r-5. UiPbv 
Vu-H©fi^tt;5^-f >;/^7 6 5 c©m* 1 *^5.^F^i6 
ii^[l£S7 9 5©A:t>2'NA:t7b. ^ 2-9-'f >) 
i^^»J®S©^§^raic^J8l[el8S4 0 4 {cige*^:^-^® 40 
S$*XH„V„. HhVl. Hi.V„. Hi.Vu©4o©fiK^t: 
^lte.nfc[i;<3^nSo ^2tH'i';PT-tt>^'f >:'5^7 6 

5. 765 a. 765 b. 7 6 5 c fitli^j 2 ©{fitMlC^ 
toSfcK). 4o®fig:9'{±mi®gP4 0 5-v^3ie.tl?.. 
J;5t:bTE7 0®Slfi£S:i: ?) ^^J^JD^-T i. ^ i: t: <t 

?) %mm^ifimm.-r: # s t ^ ^ „ 

[0 2 6 3] »:lcc®ia«:3S®|igjlM®ia^eii^ 
fT^i:S{t«iffiB{c(±S^«?!l3©E3 3®rD >>^0-ciJ£ 

^gl^ShE7 l®J;o'5i:/D •v^'Eii'feSo fflSfg*; 50 
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ttS o ® ® |5l b«fi£® -&fiEI§ 5 6 6 AS 2 o?^1- S ;l 

[0 2 6 4] c:*xJ±E7 2®J:d*:^fiE^i:Si:ia7 0 
®^5-lg!51l^®S^i:|SI«lc bT 1 ^(O^^-^mL-n % 
5o E7 2 ?£iJiW-rSi:. 5o©:X'f ^/5^. 7 6 5 a, 
7 6 5b, 7 6 5 c, 7 6 5dtCj;!3. S^. ^-f ^ > 
^^l{Ci5V^T. ;^'fv;5^7 6 5. 7 6 5 a, 7 65 b, 
7 6 5 c©A:t)Asi{ctO^)#t)2.o -TSi:. ^If^ftSU 
5 2 2. m2{f«g55 2 2 a. ^SffSSPS 2 2b, ^ 
4f*:^ge5 2 2 cA^t,&4rH..Vx., Hi.V„. H„Vl., H 
hV„®®-^AS. >>5^i&^bT-^fiE^5 5 6©Mj5&-r 
•5A^3g6t;A:t)^n. ^mm-^fxTZX-rXDm^m^^ 

i t)ai*bl|yf;^-f »i'5=-7 6 5 c®A:t>2K:3l5)n-l)o 

HL.Vi.-HfiE^®{l^T-$>So i>;®^''r A.>^/2^Ci5^,^ 
T. ;^'r>;/^7 6 5. 7 6 5 a, 7 6 5b. 7 6 5 cH: 
A*2{C^0#t).2.. :i-5bT. 4-JKI±H„V„-H, H„ 
V1.-H, Hi.V„-H-tbTHi.Vi.-He^A5-&j52^5 
5 6{3i3|e,tL. -&fi£i!!!.S^ti-t lo©eife^e^As#5)tL 
•i), ^©efe^M^H:;^'!' >y5^7 6 5 d®aiti2 J:D{±i:^ 
gB5 5 4A^e.miJ^tl^o 

[0 2 6 5] dCJ^aiCbT. 3B©|JiiiSSCiai*S{l 
-rSi©^^^fy«tS{c J: ?3 2'5r©-&fi£S^ 1 ^ICgiM^ 
'Si:^^^S!J^AsfeS„ 

[0 2 6 6] ^T.C©^^B:.^-r^J'-f ^>^5^1 t4DV^ 
THhVh, HhVx., HuVh, Hi.Vufl^^A±>^-a-. H 

©»8F^^5''1' ^ >^/2^C:feV^T. HhV„-H, HhVu- 
H, Hi.V„-Hi:±S3®HuVu-H{s^^A±»^-fr. * 
i^®B*^^t^^f#ShV^^#)ll$ri:oTV^5„ t^oT. 
2o0^;i/-r©{f^©^5''r ^ >^>'Srr5>f i^SAs^ 

[0267] t)b. A;tJ bt:fa9©±t3J5£^ 

(D^^ K >^/®ili0Asa-oTC>fc?)aabTVNS^^H: 
^rae<]{3:S-^1-:5fc«);3;^ >;/^7 6 5. 7 6 5 a, 7 6 
5 b, 7 6 5 ctc^^USraSttgftb. ^F^ftSrlS^-r 

s^i:ASjejgfc5&5„ iyi}-\^mmm<Dmmm^^m7 3 

®<tat:^5''f ^ ></i fc<5''f ^ ><r2{r^se«jl;:^^b 

Tiimt-s c i: c i 5 . sewjit^raitt^SEssAs^ 

SfcJ&S. t¥oT. SM^®^fi£Asffi#tz&Si:VNdS!l 
^ASfeS. 

[0 2 6 8] 0 7 3ffl^F^Ea0®D 1 B:2l«ffl^©^ 
l7^-^?'JD 1 tr5=>b. ^'f 5; >^/l®^S4'tD5=- + 
>^;i/T-Hi.V^, HlVh, HhVi., H„V„e^SrjI!5. 

^ >^2®^FatD 2f=-^>^;bT-HuV„-H, H 
hVu-H, H„V„-H5:^3I^.«^®^M^©^F^EM^5'^ 

b■rv^So c:©<t^tcbT^F^9<]{c^3'gib-r2iee-^& 

^IS Chic if). §<S«©^3>3— ^©lUK^fiE^&ffl 

^-rshvNoamAs^So 
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[0 2 6 9] *t§«^®{^ft^^^5©ls*^^v^. ctie,® 

^(Dv"—^ 8 1 0. 8 10a, 8 10b, 8 1 0 c©^ 

^811, 810a, 811b, 811 c^mmt^. 

-i:{3^?)o -t^t. 1217 4 {a)©7'n -/^^{z^f^ 
2Iii^3i>3-^4 2 2{i7^-<5'^iJD 1 1 A*ig|5 5 
2 1 >y5^8 1 2 ^^UTife-Jriifffias 5 0 ZlzX 
tlT^o m^lt. y'—^ 8 1 0©A;tJ^T«{iSij7^-^ 10 

8 1 i(Dmm^izi^^mm^n^\ ^r—^ s i o©®^ 

T- 1 o©{^ftgi5 5 0 3 C i:*ST- § C d b 

[0 2 7 0] III7 5{iHDTV$:J3l<l-rs«^©^raK 
BHT-feS. C?!l;i{SMjS»m©^lf^-^>^;i/©NTS 
C^^t:*|^-rSHi.Vi.{g^^HuV,. (1) t-rsi:. 

c:ti^D im^<Dxmx7nT^—'i' 8 2 1 com.mizmm 

IBB-rSo 16 l5^^>^;i/©HDTV<tinfi!4^t3*g^r 20 

:5>Hi.V„, HhVi., H„Vh«^«±D 2if^®5^— ^ 8 2 
la. 8 2 1b, 82 1 c®{4M{::i£g-rSo -t^tm 
>^jva:)±X(D^—i^ ©F^tcjisy© t vs^©tt 

$gT-$>2>Sij7^— 8 2 2, 822a, 822b, 822 
mtfSi^o r -5 LT 1 0©{^:S;a5T-^T©fiS;^^^!!lST- 

cI©;&s;l*^^:^^©^!!Ls*s^sv^»^^ciSfflT•& 

[0 2 7 1 ] ^tz. mi stD^oizD im^iz. 

82 1, 8 2 1 a, 821b, 8 2 1 c LT |I1 30 

[0 2 7 2] 07 7{i. mifNTS CfcHDTVfciS 
^^KHDTV*,L<<±s {g^^SNTS CfcNTSC 
hHDT V©J;d'S:3a®gft^$ri^aa*j{3 2Jl©pgeiS 

■r. «^Jx.{£. <g;g?^SNTSCi:NTSChHDTV© 

3B©ii*^?&Mji-rsm^D ie^{c{ii£M«NTsc 

{3^Jcffl^-rSHx.V,.<i-^AS5^_^ 8 2 1 (ClBM^nx 40 
V>2.„ X^ NT SC©^ffllM-^T-fe-5H,.V„, HhVx., 
HHV„©=g-f!S;:9-©e^{i7^— ^ 8 2 1a, 821b, 8 
2 i G©{ag{'iaM3F^^Tl^^. HDTV©^g|{l^T- 
fe?>Hi.V„-H, H„V^-H, H„V„-Hfl-^{i7^-^ 
8 2 3, 8 2 3 a, 8 2 3 b tEB^tvr V^-So 
[0 2 7 3] dClT-lis 015 6-^01 7 0®:7D^y^ 

^{c^5-r i ^ t , mmm 2 -r-BiB^ ufc ^ -tTiEtg::^© 

MSy-fbtC i i) iwSegj&PgJiej^S: 4VSB-^8VSB-^ 

1 6 vsB^c^i^)Dbtv^?,. mi*-mizitii^D^.ii.D^m 

^(D^<DDi-i^'V>^)l'^m^^Xl^?>o Di_a^-\'>^ 50 
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)\^iimmm 2T*Kli'<^&.tdCD.-25^-^>^;i/j;t):*:rti 

^C|TIEt6i^©iSV^^^)ITIE*iCSgRffiL.TV^S„ D^_x 

S^^©j^^-b— ^fi®v^fe^^), ft!i©7^— ^J' 8 2 1 

a, 82 1b, 8 2 1 c J:^3C/Nfii©ffiV^^#tI^5V^ 

^©*rt^©§«^^^tl©,^V^:®^{C4oV^T^)^£P^JK© 
NTSCTV©SteT-Sffl^lf^1-€.:ii:AST-g-5o H 

2fai-<^&<J: -5 iz^^^-U- hcomikX^fzm^. 
Di{t^©ct3©Di-i^^>^;i/{Cfei,7^— 82 1{± 
Di-2^-V>^;i/^C2&Sffe©v^— ^ 8 2 1 a, 8 2 1 

b, 82 1cJ:») g®SS«t^<. Mm^nT^S!? 

mm&o^mmifimrji^. mm.m2X'm-<ti^oizi>^, 
[0 2 7 4] ^x. D:tm^cDm.mizit<mmff^izD:.m^ 

/N^iI©-S^S^,^§{s^{t=T•{i, Hi.Vx.<l^ot »), <g 

i>:tc{£v^§:ft*{'}^T-Jiinx.THLV„, H„Vi„ HhVhA^ 
NTSCM^A^S^T-^?., C/Nfit 
©iSV^S^B*^^t^T•{iHuVu^cADx.THl.VH-H, H„Vl 
-H, H„V„-H*,S^$ni)fe©HDTV{=^ASB^ 
bT3o©pga©J!tii*ST-^2>. C©^S; 

^fliv^5^i;^ci^)0 5 3x-m.BMiytzS:m'sitmmtm 

9 O©SMSS*M^0lcmt-<tafc2Jlipe>3Jitili£:*; 

[0275] CCT-078 {i0 7 7 ©^F^iag®:©-^-© 
||3iii^7=^3 — ^©:/D >;/^0^^-ro a*:0«Jtc{±B7 
2©:rD-;;i7 0iP?>D 3M^©||3A:t;gB5 5 1 ^^v* 

fe«fi£{c07 4 (a) (D^v y^m(Dmmt:tsa^tzmm 
[0 2 7 6] mw^mn-t^bhi'^ 2. >^i cjsv^tA 

±igP5 2 1 J;?)D lM*#,A:tjgi5 5 3 0it)D2M-l- 
A^A^b^ns. Hi.V„^©#^i£^(i^F^fitjC^^$tlT 

v^?>fe^^>^t^^^±^-f >;'5^8 i 2 tc i >3 f^^agp 5 0 stz 

|li*vM5:bTjte>nSo ci©M0$-E7 7©^HEB 
H^fflv^TUiB^-rSo i-r.^ i^-\'>^;i/©Hi.Vi.© 

mf^-\'>^;i/©Hi.VH, HhVl, Yl»V»1fiW^mM-^ 
ti. ^y^8 1 2 a^^frbts -&JE!Kf|5 5 6®R/r^© 
A*a5tcA±>$ns -^fiX^flS^tl. ^-THlVu-HIs-^ 

e>>^l' '^^7 6 5®A±i2t:A:t;^n^ -&fiE^5 5 6® 
Hi. Vi.A:*jgp C A:^j $ ti i. , 

[0 2 7 7] dHZ^-i ^ >y2{c:ijV^T. 07 7®BtF^ 
EM0{C^x-r<t^(c:D 2{g^©HLV„-H, HhVl- 
H, H„VH-H{t-^ASA^;^nffi:Sa55 0 3 lr J;?)#S 
T.'i ^y^8 1 2 a^^bT&M-^*5-&f!SiS5 5 6 
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mtl^tl^o CCDHDTV{i^a;;^-Y '>!^7 6 5 aOtB 
J:!?fcb*a5 5 2 1 S^Ut HD TV<t^AsttJ:tj$ti 
So ±iE®<tdtEI7 TCD^F^ffigtci t)3^«-rsc:fc . 

V^aja^^feS. !5:4b\ S7 Ttt^F^Eg^TttD 1, 
[0 2 7 8] 07 9{±D 1, D 2. D 3CD3S©i^SPg 10 

3A*aJ5 2 1 a^iD^*:Sm:^T-3&;&o S7 9®^F^ 

[0 2 7 9] i&f^H:. 0 7 7(Dmrsw.mm. m7 8(Dy 

08 l®^F^EM0®J:dl3D im-^t^T®M^ 
S:^P^^Srs:ii:*.-r-&S. 7^-^ 8 2 1 

tm^—S' 8 2 2 0 2ocD7^— ^liv^— ^ 8 2 1a, 8 
12b, 8 2 1 c{CJt'^TJ^^-fJjEtg^>$:ii5«)Tfe 

■So HuiE©i-5tci^SS«jtctt-ilT-$>?>-bsi&se<3fc:tt2 

[0 2 8 0] 081 <Dmmmmm<Di^. mmm^mm 

t'5:-pTV>S*5, 7^--$^ 8 2 1, 8 2 2©feig 

t:>> Mx-h;& l/2^l/'3{z^i:-rc:ht:j:?). c 

Sgfc'ScSo 

[0281] 082 tt. 08 l©^P^Eg0©.to'&;x 

2 3©:7D 5;i7 0-r-, 08 O©:/D5'i^0k:^1-iii^7^ 
=i-<J^t:lt-<T. i»)®#*:^f!Ei:^So l&mi0 8 0 40 
T- iffi^a b fcil^f^ 3 - y i: |5i u ©UiB^ ^ #B&-r S o 
[0 2 8 2] Ji^.±©i■5^::^ 0 8 l©^PaEg0©cfc^ 
^i^<l{l^$:j5IM-rsi:08 2©:/D -/^0©J;o 
SSes 0 3.^J5S,S5 5 6©i^*;*:n3tffl«T■^Si:v^^ 

^nSfcto. ^fiSSS 5 ?30 3 2©Si^-&fi£gP5 

4 8 ©F«3a5©IgIK7"D <v ^ A*»-r SH^^lCJ*; bT 
gE^^Slcit). ^^<r:^*^©>^a^y^^$r^;9■S•JT-^tfflb 
[eIKS:#B§-r S w h *>T- ^ So 
[0 2 8 3] W±© J; d t bT^^JS^JSKT-SMtiAs^ 50 
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J5K-e§Si:l^-5®«*sfeSo 5&i5> ^^J5T-tt, AS 

K^^Sfflv^-ciW^SSiH^bfetf, »««J5-eSiBjbfc 
^<(D^^timmmi , 2, 3-egi?abfcPSK-^QA 

M^^tfe^iSo . 

[0 2 8 4lXv :l^^*T•ffl|y£^?ilB:FSK^St:^)^^ 
X.^c m^iit. 083©j;-5{3fl. f2, f3, f4 
©#ffi©FSK^^^fTaS-&. IIJS0!15©05 8©m 

[0 2 8 5] 08 3{C:f5^^Til«^laf 1 , f 2<Dmm 
if8 4 1$:Dl = 0i:^«U fflJfilSf 3, f 4©ffl^ 
lagfS 4 2SD1= 1 fc^a-rSo^bT. f 1, f3 
SrD2=0, f 2, f 4$:D2= 1 h^fefSfc. 0{C^n 
-Tctdt. Dl, D2©^1 b i t. tt2 b it©P&JlM 

3k:*5V>T. D1=0, D2= 1 ASfl^T-^s t = t4{C 
i5^^TDl=l, D2= OA^S^T-tSo ^CC/NAS^ 
V''©-&B:t = t 3{C:}3V^TDl=0©^As, t = t4K: 
*Sl>TD= l©fl^AS||^T-#-5. C-5 b-CFSK©pgjl 
SfijiA^-e t So ^SE^y 3,4,5 T-aftB^ bfeBiH^M^ 

<Dfsmm<Dmmiz c © f s k (Dt^mm&m:^^ sr^ s 

[0 2 8 6] 08 4©J:d%:s rro 5;i7^{c5^-r^ 
«,t3SiS*«gt*^B^®||SE0!| 5 SfflV^S C i: t T- 1 
So SISE^?3 5ttASK®&K>JS^i3giS^i)ST-&So 

[0 2 8 7] 08 4B:l3M^g (Re c ode r) /jSI 
M«S (Transmitter) tW^mm (Play 
e r) /^fsM (Receiver) ©T'D^/i^SS:^ 
i-o 

[0 2 8 8] 0 8 4©7'D«y^0{C:feViT. j3l{s«ll . 

^mm4 3 (Dm&m 5 cov SB- AS Kmm:^Aifimm 
m 1 ©iJiM liK 5 a ^ mm^mm^i^m^T > r 8 5 

7a{C*JtA»^. §e«l4 3®§{3lilli&2 4a;&JK^ 
*{s-^:r>r8 5 7 btcM&A^xSdfctCt 5. ±<[5] 
b«J5K{^75:S. *3ScT-J±ei5l^§(Z:fcVNTH:ASK(i^ 
{i^TVSB-ASKT-feSfcto. VSB-ASK{s* 
^ A S K «BS b Tl!iB8-r S o 
[0 2 8 9] 08 4©l&f^.^gK^1-Si:. HDTVM^ 
ttVideo e n c o d e r 4 0 1 T-BEi®2f*xfc^2 
o©5^-^{C^Jte>ns ^ 15=-^^J{±ECC:Il>3 — 
y7 4 3 a-^M^J^-^-fb^iv ^2 7^— ^^JttEC C 7 

4 4 aT-^. >)^^-^^b$ti:t^x Trellis Enc 
oder7 4 4btJ:f). h ]y ') :^n^ih^ tlT . VS 
B-ASK©Mo du 1 a t o r 7 4 9 tlASo Rec 
Oder (Di^-^it Offset Generator8 

5 6{CJ;!), Of f s e tM^^i)Qxfe±T-i3S(s]ES8 
5 3lCi t). M^7"-7'8 5 5±mS^^ixSo e^l^ 
M©T ransmitterl ©S-attOf f set 
Generator856t:J: ») DC:;r7-ir y hmES: 
A SKM^fc: aa^-^T Up converter5a 
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(D4VSB, 8VSB, 1 6 V S BCDV S B - A S Kfi 
-^iiT>^^ 3 2 b ct !5 ^ft^tlSftEllS 2 4 a 

^^^y 8 5 4 eLx^m^^tixn^mms 5 s^mxm 

l:<a^^8 5 2 b^3^i?>n^o 
[0 2 9 1] mmmS 5 2 b-.A*r^tife{t-^{i«li#| 
8 5 2 bcD^^;!/^ 8 5 8 a^^Ts S5i£cO V S B 10 
ASKiSIS;^8 5 2 bfc:i!9, SH^tl^o a^e^© 

ITIE^n. :ll2T^^^^J{i:Tr e 1 1 i 5 
9bi:ECC^n-^7 5 9 aicict t)^^— fJIE^Jx 
^ LT tf 7=^;r 7=^3-^*4 0 2^;: ^mmmzW 

[0292] Trelli s^^ft^tDMiDiC I? Ulg 

mmmi^iK::^i.. imn^mmcommt^^m^ti^a <i 20 

(Dm^. §11^4 3cDFilter858 a(i. E 1 3 
&^i)'orz. <lym<DF ±1 t erl 6 0 a^m^^^Z 

'r'^Tj>^Tv<Dmmiz^K>. m^i^':^iti.tzm^(D 

T:^D^TV>'^;l/<^ 7 6 0 a^ONb^ mmi^tj: 30 
V^^. OFF-r^C^tCct^. F i 1 t e riCct^g^ 

[0 2 9 3] Sfe, KB 4CD^'&^l7=^-^^J^^2^ 

^■5?&MS^High priority (HP) tfIB 
^&fii^/i3^t*^C htc ct t»s 5^ • X ^ ^ > # 
mm. r n ^ <Z) lai^ft-^S^S: ^ ^ C h A^T* § 

40 

[0 2 9 4] ^TzMl 31. mil 2 IZTrsf Iz 8 V 

SB^i evsBcD&mmmi^z^ur. mrs^Wi^titz 

-V>^;^T^X^ HighPriority (HP)fi 
m^:zcoz2— K>y-r >c^)]Sv^*0D1t:r5^^ 

V^T ^ ^fiS^ ^ X:6^^^ Uf-^^^^^Yb b L o w P r i 

oritytf^g ii^F) mmi^mm^tixi>. upmrn 
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t^z:hlzj:y)7.^^> :^jv(Dmmi^^mm^^ b^m^ 

^^mm^ib^'^^hLxi>±i^(Dmmi^'^^t't^fz{fxm 
^mn. TY^m^&^^m(Dmmxm^'t^z:ti^x 

[0 2 9 5] (mmme) m6(Dm&miz^y):$imM(D 
Bmtm:^^^m%imn^mmizmm i.rzmt:mBM-t 
mmm5xi±^mB:m(DASK&m:^^iz:^mM^ 

i^miZTTsfJi o ^ct^fgtD A S KI3g^:&^CD^^IB^B^ 

mmizi)^%m^jBmir^z.ti^x^^o ASKcofife, 

PSK, FCK, QAMlZ:^mm<DC-CDM:^^^m 

mmo:)M:^izmmx^ ^i^. tmmmcDm^m^^xmm 

[0 2 9 6] ^-r. 1 6QAM^3 2QAM6D?S^I3^ 

n^^miz:^mM(D c - cd M:^^^mm\^rzm^m^^ 
mm 5 x^m(Dv s b ^ 9 a s k ^m^^tzBm • ib^^ 

miZ-D\,^XMBMVtziJ^. C<Z)H8 4CDASK$:QAMt3 

mK.xi>m\:^mmiy^m^ti^o ms 4. ^173^(^0 
AMizc-cDM^mmLTzm^^mm-r^o wltqa 

M^C-CDM^m<bL;t*>or)^SRQAMtiq^^% ^ 
4d^1 3 7 J:EI1 5 4T*fi. ^mm^BimiyXy^AizJ^B 

mi^tzm^^mm-r^o 

[0 2 9 7] 08 4. ^1 1 3^mmir:^tl. ®MI3^ 

s*^®85Ui. xt}{.rziiT>Tvm(Df^mm^^m 

^^>=J— ^4 0 lCD^lill^a:>=2— ^4 0 1 a^m 

2mm^>z2-^4 0 1 hiz^y)Mmm^h{&mm^iz 
^mLEmi^. x:hmi 4 2(D^(Dmiy^—i^mAt!^ 
1 4 3izB^v^m,^^(Di&mmmm^i.m2y^-^^\i 
xiimi 4 4icH„VH m.^m-k^ts-mmmmn^-^x 
tfv. ^mmms 5 2(D^(Dmms^i 4 9izxi:)~t^a 

cca57 3 a^:tel^T^gJ^ft-^tc{tA^^^^^o m 

2^-^nXt)^l 4 4\ZXti^fltzm2^-^n\±l 
6SRQAM. 36SRQAM. 64SRQAM(Z)J^ 
2bit. 3bit, 4bit. iztj::^^ Zi(Dm^ 

\±Eoc 144 eLizx^m^nmt^fitzmvBnis:jL 

>=3->^*a5 7,4 4bJCct?) 1 6SRQAM. 3 2SRQ 
AM. 6 4 BRQAMCDig-^, 012 8 (a) (b) 

(c) iC^-TTrellis Encoder7 4 4 b^C J: »}, 1 
/2, 2/3, 3/4CDit^coTrellis^g-^>fb^n^o 
«?|J^S^6 4 SRQAM®^^^, ^ 1 t^-^ ^Uii 2 b i t 
T^27^-^?iJ(i4bi ti:/^i>o ccr>fei6012 8 

(c) ^c^-rci:o^TrellisEncoder7 4 4 b&ffil^, 3 



59 

b i t7^— ^44 b itt UfcRatio3/4cDTrellis E 
ncodeSrfr^o 4ASK. 8ASK, 16ASKCDJ^ 
Mm.X-l/2s 2/3. 3/4©hU'U;^j:>3- 

S -fIiEtg:^3bs±# S »|5i-®7^-^ - 1^ 

3bit/symbolT-fei>>fe«).^12 8 
.(b) (e) iCg^TR a t i o 2/3CDTrellis Encode 10 
r7 4 4 Trellis Decoder? 4 4 q^^fflf^s 
oirO'^^i'EtiEl 7 10J;^{CJ&:.5o {BL. Trellis 
Encode B:[iISSAs^«|{C'S:Sfc to. ^fiJ!I6cDl2!8 4®7' 

^ffibTV^«:V^. ^ 1 7^-^' ^ 2 ^JCTJA^ 

?|J %Trel lis?9^<b -r 2. :i ilk: ^^-b-h*^ 
at#$tl-2)o ^ 1 v^-^?iJ©T r e 1 1 i s^^^bEES 

SilV^dJS:^*^^^. ^^CDi!;-f^ttl©E«?[|5CD^6 40 20 

^lM^^l{t^^|5|bT•fe5fc«)pbv^65iBJa:*lB&-r?.. ^ 

^gp 7 4 9 T-^^$^nfc{i^{ii3gS^I5]SS 8 5 3 tiJ 
1->T. -'^-f 7';^^^S8 5 6tC<tt) AC/WT;^^^*! 
rtJ^S 5 7 ati!jtirti^nil^-->y K8 5 4{cif)^ 
^7^-7 8 5 5±t:iBS^ttS. 
[0 2 9 8] tmm^(Dy 31— V httE 1 13 ©SBS 

*)0«?!lx.«l 6SRQAM©±{s^8 5 gtCtSffiA^IB^ 

D>y bfp{1^8 5 9 aAS|5ll^}rlBS^^tii.o il«»f 30 
BiAs5&:.S>'W 7';^{i^8 5 9 btc^t». AC>'t-f7';^^ 

1 1 3lC^s-r3B(Da*>2Jl©^fflIB@*5^nTV'>i)fe 
©X l3@S^T-5.5ilfB{iTh-l-2, Th-2CD2o 
ifi^^T^o n^n^(DC/NU-<)VlC^tym^8 5 9 
JB:P>2«^T*sg^8 5 9 C:f3:^D ^(Dfyifii^M^^ 

[0 2 9 9] ^e-^lC 1 6 SRQAM$:fflV^7t«-&. fl 
0©<t-5{^'6c5. 3^3 6 SRQAM<&fli 
V^fcJ^•&, ^ 1 0 OCDidtl^CSo 4ASK. 8ASK 40 
$r^V^fci^-&. 05 8. ^6 8 (a) (b) CDi^JfelE 
Mi:.'5:^o COM^?&S&-ri>«-&> H 8 5 4 

±{t^8 5 9i:/WD>> hf=^8 5 9 a*5S^ 
^ix. tirtiS8 5 7b{c:<tt)tirti^ni.„ ::©fs^J:!3 
aSj3l&|}^lllS8 5 8<Dy^)Vi' 858aK:it)2f» 

^8 5 8 hizx*)focomim^ifim^^nmmsfi7 e o 

t:ite>n?.„ Cl(DS^#*xtaBiii$$:«l>Taii^7 6 
<DiSC/Nfil©iSV^M^iB&7=— :r 8 5 5 50 
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1 6 j^o^s^i^©#S'j b^-r < 55: ^tzimm^ i 

6 0{:::fcViTD 1 iiD 2CD}K:&#«^$tt5o bTSi 
^7^3-<5^4 2 2lZj;t)^M^ASf|^^ni>o HDTV 
VTRO:@^0!l^{fl 5Mbp s.®HD T V®l^tf b 

i:5!tj3lffl®l*C/NS7^-7-i:til OdBtJl±C/N® 
MA^feS. S<ffi5S:C/NfB©fiVNbf7=:^7^-7'8 5 
.fflV^*:®-&^iC/N^itAsev^fe4^)l 6fit-^3 6fi®{i^ 
,'S*^T#S'J-rsci:{ilib<^t5o 
^JiJD ia:S^T-t-5*5^27^-^JHjD 2©2b i t 
b<(±3bitt)b<{i4bi t ©5^— iJ' jnj{i:s^-r- 1 
^l7^-;5'?iJ®2b i t©7^-^^'5iJ©^^(L*sff^^i^ 
So 2jl©|!gJl^©HDTV|ij^fl^?&iBgfcM^bfca 

0!lx.K7Mbp s©»7-f KNTS C©TV(t^Astii:^j$ 

[0 3 0 0] ifeEl 1 4©7'D'y<>0{c^-ri-5K:^ 
Zy=-'i'mtiit}^7 5 9 i:^2 7^-;S'^JA:'jSC7 4 4 i: 
^2iii^7'n-^4 2 2 a^#BSU ^ 1 t^— ^ 
© t- 5 Q P S K ^©^^S & ofi tf 
bb- Mlffl©IB^II^^g8 5 1 ii-^(Dms,mmt 

bTg^T- ^ s . c (Dmmitm 1 7'—5'm(DH(Dmmm 

^i)S^T^S. o^Dy-l" KNTSC^lx— K©il^fl^ 
Sf3SiW^T-§So ±3ig©HDTV(S^^©Wtf>;/ M/ 
- h ©«^ASiB^$-ixfeiSv> C/NfgS:ai*f^-5 hTv^:^ 
7^-r8 5 5«rr©<£lf>y h U- h*ffl©i^aiBSS^ 

(iS^^iX'StV^., »3i5]DPgSM®HDTVe^AS92 
^^tlttf7^;d-7^-r8 5 5?£S^bfeJ®^. -*©« 
iat55:«fi£©IB^^^^eT-ttH D T V{f -;5©®* 
*:«fiK©§B^S^^MT- 14 -7 K N T S C T V{I^ 
^t-^?.. D 2S©PgJl©:@-&«'5:i.C/Nfig<&*) 

07=— rhM^csiBgis^T^-^ix— hSrfeoaa©F^ 
T- 4 o©iffla^*L^t)#©^±sgitt*s^]S-r i) i: v>a 

tJii^mifi&^. C©J^-S-. HDTV^fflSlfcltb^TNT 
SCI|ffl«S{±»b<@#^«fiKlC«:S„ :R#:6<jK:{i0iJx. 
«E D T V©7=3— ^©HIKS^ttH D T V©T^3 

ht-H^-e&So c:©j:^tcHDTVi:EDT v©ilH 

(Dtimn^B^ttifimtii?> 2o©<5'^'r©iBM^s4^g^ 
^^T- & 5 fetortuzjv^ffi^&^cmaA^iss-r- § s t v% a 

3*^*5^2.0 *fe0gffl%*)lSffilS©C/N©SU7^-7- 
*-e>i£ffi*&©{g,C/'N©7^-r*T% g^liHfcrf&bT 
^©^iegd&i::?^— rSrMS^T-^s. c©i-5(cs^<4 

Steffi *>siffiT- 5 ^^!oT^f5l5t)f!*^^bb:&v^iBg^s 
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[0 3 0 1] mmm5xmmi.rzASKizj^^imi>x- 
m&2m(Dmm^t^m.izLxm5 9 (c) (d) 

■^^68 (a) (b) {c:^-rJ:^tC4ffl®ASK^8fl 
®ASK®{t-^ji^S2rD(75<^;i/— 2Jii:3)i 
(D!mm<hX-§^, 
[0 3 0 2] ASK(Dm-^(D:ra ^mums 4i;|5lb 
T-$.So mi 7 3©i; -5^75:5, Trellis hAS 

-5. 

[0 3 0 3] zzxm^mmh(Dsm'&iz-o\,>xm^ 
■r^o mxi£i o^mco7=—y'izit-^x, m&c/Nm 

[0 3 0 4] LA-L. *^B^®«^. l^-r. Mfry'-y 

x-m 1 L < tim2^—$'m^nimw^-r?,m 

Pgg© 6 4 S R Q AM-^ 8 A S K :&iBSaS^f i) ^'■^ 
-H D T V V T R*s$!e3;5^|Si--^S*^^«*,:r^^ 

m-r^o z(Dm^miSrifimmi.timm!^X':$imM. mm 
<D2mcDm^^m.m^mmx-m^iytzm-^. mz=r-^ 

#^0 c©fctoHDTV«^{is^$tii.. :z(Dtztbm 

[0 3 0 5] 3^T-08 4®B^i&it©iftB^{CM5o S 
^■r5B§liJl^7^-r 8 5 5 ^a^-.^y K 8 5 4 tJK^ 
H^lil^S 5 3{Cj;DB^«-^:&B^b^«li^8 5 2 

izm.^o mm^ii.mm.mi, 3, 4i;{5{£isi;Bi;fei&#<& 

f 5fe4i)iiB^$:#BS-r5o «^gB7 6 0 tiiJ^lT^- 
^^JD 1 i:|g27^-^^JD2*W^b. ^2 7^-;$'3?iJ{i 
VitabiT^n— ^^©Trellis-Decoder? 5 9b(cj;t)s c 
ode gain©iS^^3i^— ITIES^ix, J^v — h(±(g;< 
JEcSo D1. D2fl^{iiil^7=3— ^-4 2 ajzit)^ 

[0 3 0 6] fil±{i2o®|JgS^^,o?S^§a^||^^g 
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(Dmmmx-^ ^t^. i^^c 2 m<Diiommm\z 1 e®itspi 

S ^iD^ 3 il©p§B®M«.i3®B*^a©^«?iJ & 0 
1 3 l®:7D^v<>0^^V^Ti5iB^■rSo S^WCtt. ^ 
8 4i;|5lb«J5KT-fei.*s||l7^-^J'?iJ^TDM{cj:>), 
$ ?>{C: 2-P®1ty^^ >^;i/lC^t!)U 3Ji^3i{3 bTV^ 

■So 013 1 *-rHDTV{i-9i±^iiii 
^J^>3— <J^4 0 1 a®ft'®^l — ljli^ji>3— ^$^4 
0 1 ct^l— 2iii^ai>3-y4 0 1 d{zj;>}. cfj^ 
i;ffi:^®B*^{s-^®2o®7=^-^, Di-,i:Dl-2f;^ill 
10 ^tLA;t;SB7 4 2®||15=-^?iJA:^g|5(cA3t?^f*x5o 
MPEG^U- K®i®K®5^-^?iJD,-,H:ECC coder? 

4 3 a^ct5V^TCode gain®g^^^tlfTIE^?-^'fb^&^ 
i^^ D1-2(±ECC Coder? 4 3 b tI^5V^T51^®Code gai 
nS:*)^^»)ITIE^f-^-fb<&?tt.5o D i-ai:Dl-2{iTD 
Mas? 4 3 cJcJ:?)^F^^«fb^tL. — o®5=^-^' jfijd 
ii:^ti>o Dai:D2{iC-CDMg!^gp? 4 9T-^^^ 
tl?!^-^';/ K 8 5 4{3i>)il^7^-::7-8 5 5±(c, 2« 

xmrnmn^^fi^o 

[0 3 0 7] B^^{::{±, m.n.-^^i' K 8 5 4 \zi.^n^ 
20 $tifeS3ai«^{i. 08 4T-SiB^bfc®i:|Hia©l!;f^{3 

C-CDMapgP7 6 OtCtt) Dii:D2t^m^$ 
*X-g)„ m7^-<5'^JDx{i^ It^— ^ffi;»jgP7 5 8®ntJ 
®TDMgP7 5 8 cJdial^T. 2 -DC-tJ-T"^-^ >^;i/D 
i-ii:Dl-2{C«^$ixS<. Di-attCode gain®;SV^ECC 
Decoder? 5 8 at:i3V.T. m^yflJE^fi^btz^. Dl-2 
tCit'^T D i-.tt®V> C/NfittisVA-r *)m^^ix^l-l 
IIJ^5=n— ^4 0 2 a{Ci!5 LDTV*SDecode$tiai±; 
^ixSo — :^Dl_2{iCode gain®3lS®ECC Decoder? 

5 8 b{Ci3V>T^»)ITIE^tlSfc». Dl-l{Cifc'~!L?>t 

&<^co%i:S^-r-$^v>o ^bT> mi— 2ill^ai>n 
-^4 0 2d^C43V^T«^^^^. D ^-a i:^JSg^*XT. '7 
^' h-NTSC^l^— K©EDTVAsm:tj$ni>o 
[0 3 0 8] ^2 7^— ^3?iJD2H:Trellis Decoder? 5 9 
btcitiVitabi^^^tLs E C C 7 5 9 ate J; D^iv — 
rriE^n^ ^ 2111^31 > :3— <5''4 O 2 bfcifj^gJ^p^ 
e^i:^et). Da-i, Dl-2i:-&ji£$iTTHDTVi)sai:^ 
^nSo :i®a-&fflD2®C/N®g|ft(iDl-2J: 
<iS^-r?>. !iec>T7^— rS 5 5®C/N(^3^^s/^$V^:© 
40 Di_.oi D LDTVAsH^^tL^ iim©C/'Nffi 

®7^— 78 5 5®®-&D._j, Dl-2o^ t> EDTVASfl 

C/Nffi®j^V^7— 7*8 5 5 
D,-i. Dl-2, D2-o^ !5HDTVff:^ASB5fe^n-5o 
[0309] >rabT3 S®PgS®M^§3giS^SSi)S 
nwr^o miM®<J:^(C7^— rs 5 5®C>/NfSfc3;^ 
hi:{i^lilil^{ca&So *^B^®i®^{gffl#ii3r=>®^ 
-r T'fflT^— T'n^^ Mr/Ebfe 3o©^ix— ^©liK®® 

#M©i*)^{ci*; bT5^-7-©^/ix- h' ^^jR^S rti*!i£ 

50 AS5i:V^^^«ASfe?,„ 
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[0 3 10] ikic^m*)m^m(Dmmmm<D^m^m-< 

5 5±ttt5'i;vx^ACDf3Sh5>v^' 8 5 5 atMO 
Ti?-?;^^OBCDia^ b ^ ^5^ 8 5 5 b A^ISMl^FnT V^ 
So ES^fSidtciB^h^f li^S 5 5 aCDttJ^gStrc 
®^*fB®^:l^8 5 5 c ffeCDM:^&D.-2i3S^ 
«^8 5 5di:-r5o cnSr^^CDlBS h v «y ^^IS^rtz 
o&'J»5:< i:*, 1 ^r^SftSo c:cr)t^J^c{±LD T V 1 7 

h7 -y^^ 8 5 5 a®^«^(DD2iag^J^8 5 5 eClB 10 
5 5 f {±E{::^-ri^tUKMh^5'<^i:-gtU:&< 

j&s. 01 3 2 t^^t-*^?g^34^^^T0:7^-r(^'^sp© 
3Kv^ffi^^ci^$t^fcDx-:.HaM^^aj^8 5 5 c^mfx 

G 1 Mc^^^CD L D T VffljiiMr-H:$> -SAJISl— ^ra©liiB± 
ft:oiii«S:aiiT-5s. bT^ii^?)ll^^{c{ii8> 20 
P^tci!(«f*^5,IS+«I® L D T V©^^«:iij^*sS4^n 
i. i:ffiffl#(4^3ll <DliiiiiB ^ei^T- ^ S l^ o ^ 

[0 3 1 1 ] SfeMSIfJ^^^lctt^'y H M^-;^8 5 

^C^^, biPL. Cl©®-&fCt3VNT*)0 1 3 2T-S^f IB^ 

[ 0 3 1 2 ] C a bt. *^BJT'ttiBS h ^ ^J'ffl-gP 30 
®305V''«^f: L D T V^'lx- KCDil«<fefB®t-S 
ffl#(±lEiSftffS;&fSioD#^2l L D T KOiiilg 

[0 3 13] ikt:. ^ie>C«j^©#i3ai»)H^(c?>t)i&-rs 
^1 3 2©:&T{C^r J:^l3D,-ilBMt 
^JS8 5 5 C^iSJt. LDTV® 1 7U — AS:ia»-ri> 

i: D i-:Lg3^^:® 8 5 5 C O— gpjc ^ f> (CJR 
^©D.-» • DzIBSffli^S 5 5 h^lSJtSo 40 
4b"lt SifT'^^-V' >^;i/D i-ifCtt L D T VO 1 7 W'— A 
©-gPOWffiA^iBS^^tlTV^So LDTV©St)ffl{t^ 
SrD,-, • D2HB^^:®8 5 5 h<DD2§Bg^^i:^8 5 5 j 

tmsbTiBSfe-r-So -y->^^^>^;i/D2{i-9-7'5^-*'> 

*;i'D,-,©3~5fg®5=— ^J'lBSia^^jO. tieoTD 
i-itDzT- 1/3— 1/5®B«®7^— 7'±®LDT V 
® 1 7U — A(Dtff^$:iB^T-5i>„ ^ F — :^ 
t:i^l^«^T-feS«^8 5 5 h. 8 5 5 j {3i3®T-§'& 

l/3~l/5{C3&So tie-pT^^iSDiajSS^toT'^-j' 50 
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$ 3 ~ 5 fg®0^j3l 0 ^ t ^^35: L D T V ® 

[0 3 14] i®:&^tt2PgJi®VTR©«^. DziB 
Si«^8 5 5 j ^feB^■rsm*s^£V^fc». JlSjS® 

^)^ic{iS4T•§55:^^. -*3PgJl©]g:^tgSVTRfc: 
iJ^^Ttt 2P^St^lt'^T 3~5^^^#^lt)^^C^)^B« 

V T R A^Ha-r i>. 

[0 3 15] rji}5mmmr'ti:mmm^m:^^^m\'^tzifi 

[0 3 16] t^3l5®]SS{^i®«Sffe-rs;5SC®^^pg« 

fe»iii®®g-:rD •;/^^©^p^ffi©-rnfcili^b*>B^T- 
^55:V>. biPb. *^B^©IlgeS©HDTVVTRT-tt 
LDTV^V— KT-(i$)i)ASs ilia©*rD ^O^P^ 

tt©mTi^5S:v->iii^$-^i5i D m^mizm^X' ^ -& a V^ 

[0 3 17] *^?9©HDTV©3e©P§Jli3S<&fTo 
feJ^-^IBS^H^^® C/N*s;S5V^ i: ^ ttH D T V^©iS 
»^KTV(s^$rW^T-^a„ ^bTfB&S^^®C/ 
NAs<£v^ig-&^MtE®^£^^^l^S*^®T-|i^ bfci® 

KNT S C^®EDT V</U— K®TVfi-f-4) 
b<ti{g»^SNTS C^®LDTV<}^^-b'®TVm 

[0 3 18] iU±®J;otc*^?|&fflvxfcMMB^^M 

< 5&■^fcs^{c^3v^T^.^HJ-f^^®^!t^&^gv^i?^ 
a. ^)b<^i^gv^iaMT-#^T-#i.i:v^^3»*ASf#e,^^ 

[0 3 19] immmi) mmm7i^^§tBM^4mm(D 
5*»ps«e^l^cffiv^fc^)©T•$►5„ iiss«aj2T-i;iBjbfc 

4 l^m<D&m:^^t: 4 PgS®Bift^7=-^:Sit&ffl«^-&fc 

•SSCi:tri ?)E9 l©SfiSS*«^0{::^>-rJ;ot:4 

m<D^mmmifix-^^o at:^^r<tocc«^^^PJ|^c^ls 

M««6 8 9 0 a. ^©^i-(Pi|tc^2S(gfflJ^8 9 0 b. ^ 
3§II1S^8 9 0 c, ^4Sft^^8 9 0 d*sftS. 

cl©4P&s^llm-r5;^^^^col^-CKfi'^s. 
[0 3 2 0] 4fsm^nm-t^izti:^miz^h4m(D<^ 

SPiS-^^^-fTIEtfe;b®MS'Kbtci s 4g©ilSpg« 

ifi&^ifi. m%ttmmm(Dc/Nmifix^\>^tzisf)4mx' 
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[ 0 3 2 1 ] E 9 3 ttcS-BElElliS 3 ® :/ D >v 0T- § 

mm^ 3 ttBft^^siiiiK 8 9 5 i: 4 -zxDmmmmifi 

fiS^nS. ^gSlaJ^4 0 4 a. 4 0 4b. 4 0 4 cCDrt 
g|J©S*B«)^m«i. I1I3 OCDH lli^J:>3-^4 0 
lCDcf©^ffllIlg&4 0 4cD7'D>y^Ki:p]C;&OT-t{JB^ 

ii«BS-r?.. ^ffliIiS§4 p 4 eimii^mm^^i&m&^ 

[0 32 2] ^TA:tJ bfceft^«-^{iBJt^^Si[lgS4 0 
4atrj;t)^MJEiE^i;f£^^{c2^f!l^F*x5„ 
Sig;5|p]{C:^f!l^tlSfcis64o©J5g^7!)Sffi;^;$tl-i>c ^ 

A:^M-^>bsSia 1 0 0 0*®HD T V{l^ffl:®-&H 

..Vi.fi-^(iSii:5 0 0;$:®. :^w-mm&i>^^(DTvm 

[0 32 3] ^g:^:9-©H,.VL<3*{i^K[118&4 0 4 c 
fCit). ^rt,{C7j<:5F, aia:)?lRl®i^j^fig^As§'^2^ 20 

LLfig^{±ffii|gg|J4 0 5 a{Cj:»3flE*i^jx. D.-a©^ 

[0 32 4] — H:.V,.Oi^j®SK^© 3fig^{i-&J5m 
7 7 2 i ?) lo©LH(i-9K:^f!E^n. ffi®gP4 0 
5b{rj:t)BE$i^tT-Di-2{l^i:LT{±i;tJ^^xSo C© 
^@ilHlE&4 0 4 c i:-&fi£S7 7 2 c©F^C£E3^gp 
S3o|Slj-Tt) J:V^o 

[0 3 2 5] it:^^©H„V„. Hi.V„. H„VL©3fig 30 
^Ji^fiS;g57 7 2 aicd; »)-o©H„V„-H{l-f-i::fe 
S, ffi«i(i^A5Sii:7jc5pi:*, l o O 0:$:©J©-&, Z(Dm 

^ti7kW: mm.^fnsiz 5 0 0 *~ i o o o *©fig^$ 

o„ ^bT^{SlllIS§4 0 4 blcj: !? 4o©fi!o^C^^^ 

[ 0 3 2 6 ] se-=.T Vum:t; i: UTtIc^P. iiil:Sr6i© 
5 0 0*~7 5 0;*:®J6K^As^^$ns„ cm^HHfl 
^i:J;^o •€LTHhVh. HlVh. HHVL©3jE£^{i7 
5 0*~ 1 0 0 0*©fig^^^)*,, -g-fiS^? 7 2 bT--^ 
J5£^n. HH{3^i;:fet)Ei^aJ4 0 5 dT-SSi^tl. D 40 

«0 *~ 2 5 0 *JilT©J^^> L HoS t) D i-zM^tt 
2 5 0*tiL± 5 0 0 *tiT©;ii6iafiK^H LoS !9 D 
2-ifs^(i 5 0 0 *tJ.± 7 5 0 *W.T©fiK^. H H-:?^ 
>3Da-2fi^H:7 5 0*:W± 1 0 0 0*lilT©^?SSfJ5K 
C©^St[elE§3tcfct)Pi®M®7=-^«ii# 
■t•g2>^:V^o^&^A5$.2,„ c©B9 3©:9-^(plSS3&ffl 
V''-mSE«»J2fiiBJbfc^8 7©KHt^l©tf'®^ei[l 
S§3©gp^<&MtA^x.i>:ii:t J: D> 4B©pggMG3t 50 
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[0 3 2 7] :ioi.xmmm^-'$'mmiimmm&m^ 
mmifi'^TT:i>m^Bimifimm.X'^^c :itnimmiz)s 

feB8 8 0^2§<t«|i:|5|bfi|^i;®j-f^r-fe5o iJfeoT 
^^©tM^{±*liiS-rs. fe:eWb^M^^fe®3feK)-&5S;gP 

3 7©«fig*S7^-<$'jiei:M*e5„ d ^ T* tt^figgp 3 7 

[0 32 8] HM^y 2 t43V^TE 8 8 ©Sfg^or D >y 

fllE^ti, Di-i, Di_2. D2-2©4 

[0 3 2 9] :i 9 4 tt^fiKSB 3 3 ©T'D >^ ^ mX' 

Sg|55 2 3 a. 5 2 3 b. 5 2 3 c. 5 2 3dt43V^T 
ffS^n. E19 3®^gllp]ES{C43V^-ra5iB,§UfcLL. L 
H. HL. HHM-^-fcJ&S. C©e-9H:s 7X.(Dm^m^ 
®*^. Sia;?|Sl®^MSr 1 i;-ri.i:LLttl/4. L 
L + LHtil/2. LL + LH + HL{±3/4. LL + 
LH + HL + HHiir©^:i^i;3&:§. LHfl^Ji^gigi 
5 3 1 eilzx<;)^m^timm.-^^m5 4 S a^c*5V^TL 

Lm^t'^m.^tixm^-^m^b 4 8 c®Hi.Vi.sg^t 

A^J^n-l.. mm.-^m^5 3 1 aOfifl)®i{iB^{cHbT{± 
1^3 2®®^7='3— ^5 2 7T-|ftBaU}t©T-^B§-rf.. 

HH{S^tt:9-jai^5 3 1 b{3j:t)^g|^tt. iS^ 
^m^5 4:8h\ZXt)^tl^. HLM^B:iIj«-&figgl5 5 

4 8 b{3:feVATHH{t-f-i:-&fiSi$tl,. H„VH-HM-^i: 
*i:>3^(aE^5 3 1 cJCt »);0-Sl^iX. iii^^f£g55 4 8 
cC*s^,^TLHi:LL®^Jgg^t^i:^fi£^^^. 
fc:fet)-&J5gg|5 3 3*>f>iiJ;t;^nS„ ^bT^8 80^2 
^m^(Dtiitl^3 6X-TVm^ttjLK)tiitl^iX^o :i© 

llM**sSitl 0 5 0*. *^1 0 0 0*©HDT 

[0 3 3 0] TVft^©ilK^pb<i;£?§-rs„ 09 1 

T-feS. ci®<t^ {cC/'N©fSi±i:i:'fo{cS<s^:^8 6 
2d. 8 6 2 c. 8 6 2b. 8 6 2 atliJVNT Di-i. 

[0 33 1] i*^{i^©pgBfe^©a^0 9 5 ^mmm 

«iiia®i^CC/N©fSl±i:i:*,{CLL. LH. H 
L. HH{l^©FgJl5^^>;7^;i/*sB^^ixsi^{3^e 
^. tJe^Ti^{iT>7^:^A>t)©?§^ASi£-5< (con. iS 
S*^[Rl±fSo L=Ld©^LLM-^. L = Lc®^L 
L + LHft-^. L=Lb®^LL+LH + HLM^. L 
= La©^LL + LH + HL+HH{S^ASB^$tL^, 

m-ox. mm^(D^w.^ifr^ti/4:. 1/2. 3 
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ffl^tfSB^*^! 0 0 0*®HDTV(D:g-&> 250 
5 0 0*. 7 5 0*. 1 0 0 0*cDTV{1^j!>s»?, 

'^lf5^-5 C N *s VoJeiTT- T V«^CD«^B:ife < ^ 
{CS®-^t*l>o 09 7tt*f6B^^fflV^fcHDTV©Pg 

eMj^®§{s«^ia*^^. 0 9 7 tc^-r i 3 tc, gist 

LaT-C/N=a. LbT-C/N=b. LcT-C/N = 
c, Ld-eC/N = di:35:?)#'<?CDS{s%J®T-25 0 
5 0 0*. 7 5 0*. 1 0 0 0*©liiMi^?§f>n 
!gf8Lat;lrtT-t)C/N*s^TU HDTV®liR 

;b*»{f®B%;iST-H:7 5 0*. m*rt©D*fe;^T-tt 2 5 
0*. P-;^ hS:SJt5FSfejiST-{i7 5 0*. iHj^f^ 
® Gtti^ftt 2 5 0*. flk^fc©^^flbJ^T-fe-g> L*-^ 
T-fe 2 5 0*©iiiSt?S^T-&So l^±®J:aiCLT* 

^?§©PtBei^ ^« ^^ S c i: {c i D ^ tiT V ^ ^ 

:53;T-H:S<lB*feT- 1 J&iPo fc%^T- 4) S«t- 5 5 i a 

a«bV^^^tffci,. St. 0 9 8CDP§®eil0{35's-r 
i 5 D r-x'f-^y ^;i'T-^®%J^©7':^D ^ifcjJI i: |Hl 

[0 33 2] (IQfi«^8) WT> »7©SIJS0!l*0at: 

s^tift^-ri.. iiJi«?!i8a:*^H^®pgaMeiji;?ic^ 
So 01 1 ba:>iimmmm<om^mm.o:>mv^m\^i= 

\,^X^^^1 Q 2*^^A;*J^tLfc3giS#®^^f±ff*igB 
4 0 5(C«fc>)BtiMbfcFgP«ji©5=-^Di, Dz, Da 

VLEM^mt^ix. ^^iija57 6 5 ^c^3^^T^^' ^ >^ 
i-22x>3mm^ti. mm-r^mtrnx-s^m-^tL, fife® 

[0 3 3 3] fib®meA^5>®2Sfsm^O:a«>@*^ 

(D§:mm^itsRQAMm<Dmmm(Dm.m^4 5^ciJV^ 
^A^e-tt^-Y ^ yifmmi 6 7{c43v^T^^' ^ >yfi^ 

tftfetii^tL. C®^ X ^^fi^tt^iUas 7 6 5 tin 
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^)*XS. mSd^Di. Da, D3ttf*:^gP5 0 3{C:}3V^ 

[0 3 3 4] ife{c01 1 6®a%©®7'a-><:7 0{cfei, 
J:ofc:6^?^*)L<ttRJg®3o®Sffi-fe;i/7 6 8, 7 

6 9, 7 7 0, ®#4>'Ci^geJcfe5S«fc^7 7 1,77 
2, 773 {±0115 i:l5l«®i5l§e«7 6 1 a~ 7 6 
1 j^aStffl*)*). 2l§m«i®ai:|5]l^5^^>^;i/S(® 

10 Se7 7 4tt#*fl6®05lffi® '^^^fiSr^t^:!! 
bs cix{c/obT#a%a'\®^-\'>^;i/JS^©fij»3 
^ T-^^*ftfe®®Se-b;u®;»^ ? $ ©^jffli^®^^*:^' :^ 
7^A®n > h D— ;i/SrfT-5o 
[0335] 0117 ®(Je5fe:^ai©a{sSfi -f 
<^^^0H^-r l::QP S K^©ge3fe:i?SC®7^i>^5'>'L' 
aM:&SCT-H:§fs-fe;i/7 6 8, 7 7 0©Ach®eii^ 
fiH:d = A®0(c5^-t-J:acc|ll«ISfiJffl®^2bi t/ 
H2®7^— ^ 7 7 4d. 7 7 4 bi:d = B©El©7^— ^J' 

7 7 4 c S-&te-a-&7^-i5' 7 7 4 d ?) . if:<D^\Z^ 
20 V^T^)2b i t/'Hz©-«^tfflgd8StWffl^*T-$.?.o 

— :^r. ^f^©i|5rt5gBttS5*J167 7 5 a. 7 7 5 b, 7 7 

5 c©J;-5{^t:;i/0*ff bfci:C5H;APSgS[#lg<. 
^mh'py ^ ^yi^m.i>y=—^ 7 7 4 e{C?>^J;^tClf— 

<^^^N-r« ffia®^niji^i~©%j^-r-tt3seaB;'j>'B:v\o 

-i ^y^m.TF(D7=—'$^ 7 7 4 etC^bTt^e 
3l5®-b;i/-7 — «S©^fiH;7^— ^ 7 7 4 d tCS^^ J; 3 t 
^Hm. |5)b2bi t/Hz®jl^^»^T-feofco o 
* »J «y^a©'J>^tv^i:c;5^c:^^^^,^^:c;5^:|5] 
bjl^^S^^SriSffl bT S i: i> ^ia*©M$ -b^S) o 

fiJ?)^T$:^< b^^>^;HS^li-^bfc?). S©-lr;i. 
®:*:^$&'J'»^ < bT^jtSbTt-'fco b*>b. 5^-v>^ 

fe?e3fe:S-SC® 1 6QAM, 6 4QAMt?0^ffi-fbtti3l{t 
S:tl*itAD$-y-*:„ §{3-tr;i/®;*;t^$r'h^< b. -fe:;U 

sj^*i-^-rcih{±ssfesoa©iiiD^is^. i^^^^b 

[0 3 3 6] mmffOlZtt h ^ y ^y^S©^^^flfejS^Ctt 

iiiiSis?»*^]S< b. ->^a©'>)&^^^fe^^c{± 
40 ii?iS3aa^<£is< b. -v^^©'i>5&:^,^^feJ^^ctt 

m(Dmmm&m:G^(ommiz^ d Jii±® c t ^ iijkt- ^ 

S» Cl®c:i:S:01 1 8®*^?S®^fii!18(Cij{t'53l 

m^m.- -f >y^^?p0§:fflv^TijH^-rso 01 1 

8®:&:rp0a:±<pe>Jli{C§e-t;i/7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 7-7 0 a®A-A' i^®®{g^M^^ 
■To 7 6 8, 7 7 0 l±5^-v >;?^;i/|¥A§e-fe;u 

7 7 0b, 7 6 9, 7 7 0 a{±^-^>;?^;bffAi:Sab 
^^^5^^>;f.;^pB©i^8^S{$:^|JfflbTV^S. "^n?)® 

50 5^-t'>4^;utt#S:{t-fe;i'® '>^^ajcjob-r0 1 
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1 6 (o&mmmmm 774{cj:t). ^jimifimm, 

^■&e>nSc, ^TEl 1 8{C:}3VNTd = A{±A5^^>^ 
)^^(DMm^m(D^^^m-to d = B{iB^^>^;i/CDa 

^^TNf o SM-te;b7 68, 769, 770 T'ttsuCD^ 

«»iT-iiB^ bfe s R QAMm<z)frm(DmmmBm:^^^m 

V^Tl^S/t«)5=^-<5' 7 7 6 a, 7 7 6 b, 7 7 6 c}CS^ 
■r<totr, QP SK©MI^?SWffiJ5!;^2 b i t/H z© 
3^©6bi t/'Hz$S%^;^ag|5T-tt»e.nSo /SI 
iaa5{3V^<{-^^V^4bi t/Hz, 2bit/Hzi:M 
'J>-r^o 3S{t>'^'7-?£Ji-?'^/d;V%i:j^i^7 7 7a. b. 
ct^^fQP SK©§«-fe;i/®^^^}-Jt^X2 b i t 

6 4 s R Q A Mn^.(D^miii&mmiy ^m^^t:L^x-it 

SRQAMCS;'^ hS$rS = 1 td bfe^ff^QP S KfiS 
SflU jiftl^h^^T-tt 1 6 SRQAM, ^i^iZ^^X' 
{i6 4 SRQAMT-j3l§«-rs. e^oTOP SKtJt--<^ 

®#t:Ufelll 2 1 ©rD>><^^tS=s-rid>&4 SRQ 
AM®jiSfs«6*>St^14*«*, ^>ffeffl^iSi:3^^tT• 
^S, El 2 2(DyX3^y^miZ^-tl 6 SRQAMCJ® 

S. »l^mi5©«^/>^if-gtt*sS^-?:fe-5. 4SRQ 
AM®»^J^^Kg!j^iJfflj»^AS-fr>f)^Sfc«)3iSJ|Bt#(±A < 

[0 3 3 7] JiL±®J:-5t:UT^l 1 8©d=A + B© 

^^•^^m<Dmtji^^:(^^i,-DiSimi^y^y'Aifix-§^o 

tit), «|-&95'fei5iK»?iJfflai^*S[Si±-r5fcv^d:^§ 

< ©-9- rsflfe^ 5: mmx' ^^tzubv- ymmm ^h^y^ 

[0 3 3 8] ifetEIl 1 9©7^— <5'©^P4iBgSSrfflV^ 
T^&^'f AP^D b©5='— ^iSMSrgJBJ-r?), 0119 

(a) iit^^P^^O^J'-f AXD-/ 0119 (b) it 
^S&m8(7:>^-( h^n'^To 0119 (a) izfn 

*)SMmib'i=,^m^(Dmm<Dmizm^mAX'mm(D::!^ d 

'V h7 8 0 aT'|5lW«^SSii!3. P^D^;;h7 8 0b, 

7 8 0 c, 7 8 0dT-&^A. B. Cf=--^ >^;i/©^;^ 

-^xkhm-^. mr&m.Bx-mm:^T=i h78ia, 731 
b, 78 1c, 7 8 idiz^^mmm^. a, b, 

[0 3 3 9] *^B^©a-^. 0119 (b) iZTT.-rX'^ 
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{3suj®©6 4 SRQAM^©FgSS^Kig;^^C^fflV^TV^ 
?>tzlt)T>i, D2, D3©^^©2 b i t/H z©3o© 
mm^'—S'^^-O^ Ai, AaT^-^J'ttl 6SRQAMT- 
jiS&«);^D h 7 8 2 b, 782ci:;^D>yb783 
b, 7 8 3 c(::^s-rid{Ci^2fg©7^— ^'V— hi:75; 

5o m-^wx-m^m-^^'^cDmrnx-mn^o vt'z>x^ 

'fA>^D>>h782b, 7 8 2 c{i^^©^r^JCJ5;i,, 
Cld LT2{g©git^fiAS01 1 8 ©7 7 6 c©|| 2Fg 
S©%JSo$ !3»%^©i£i^T-f#?>n?.o |5]fl|{CUT, 
^J'-r A;^d >;/ h 7 8 2 g, 7 8 3 gT-(iEi7=— ^©^1 
§M*S6 4 SRQAMT-fTt5tt.5, i^3fg©e3l^g^ 
*>o<^*^, [gl— -t?^ A o 'V K-71 ^ 5;.^ £^ 

©35^^>^;^*s^t^^T-tSo C©:^^SS6^©$f>{C 

T«;*:*^ 3<$©aiSAS|5]-^jgciS^T-Wt,ns i:v^^^a 
{lb. ^©:®-&{i*%®©i£^T-C©^ ^© 

^^©fe33i?a*{i 9 0 %mm.\zn-^b s . ^mm^^-^ 

±if^rztbiz{t^ h ^ 7 ^ AcomM-B-^ h:^^BMl,z 

01 1 8©TF©0t5^^■rJ;^tmpS©gB^U^Z:feV^T{i 

So t^-=>TTF©0{Cj£V%:0-:rp$UTV%5o t^eoT*^ 

[0 3 4 0] 01 2 0©TDMA:;?SC^'r AXD>y h0 
X- (a) (b) H:*^BS©^SC^^^-ro 01 

2 0 (a) iZTTs-^-jiolZ^ |Bl— A;^d-; 
h 7 8 6 a, 7 8 6bt:#>5'A, 'B^^>^)V(D^m^ 
(Dx^m^ff^\ ^-r A^nvy h 7 8 7 a, 7 8 7bT-# 
^A, B^^>:^J\,<D^mib^^<DmW^'ifOo 012 0 

(b) iz^'tJ^'^iZ, *^Bg©J®^l 6 SRQAM®:^ 
-^:^D<;/ h 7 8 8 aT-AI^-\'>^;^©^^t&^T^^. x 
a b 7 8 8 cT-Ai5^-\'>;?^;b©3ift$rfTdo <5'-1'A 
;^Ds/ hrti{i^l/2}C)&:So 6 4 SRQAM©:@-g-x 
D b 7 8 8 iT-Dl5^-\'>^;l/©§{f^^f^v ;^n5/ 
h 7 8 8 lT-Di5^^>^;i/®iil«$:ff do ^J'-fA^D 

hrtJ«:^l/3t?fe5. 
[0 3 4 1] iIftYi»a:t)^T»f.2.fetoC^D-^ h 7 8 
8 plCiJVT l/2©^''f A;^Dvj; hx- 1 6 SRQAM 
©E.©S^i^ft■5*^^ iiffittXD^;; h 7 8 8 rtrii® 
©^-f A^D'^ h4 SRQAMT-fT^o 16 SRQAM 
<t>)4SRQAM©;^AS?^»«:t»AS'J>f^V>fcK>. iglMB# 
©S:b?i»AS'J>;&</d:Si:^,^o»^A5fe-S>„ tzizi.. 

[0 3 4 2] fei±©=td{CUTjl^©h^7^ 'i'^:^-?^ 
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^isi^mif'^^ti^. eii^acsvA 4 S R Q A 

So 10 

[0 34 3] {.imm 9 ) litT^ 9 <Dmmm-^mM\zm 
-^^wmt^o iyi6«^9{i**B^<£OFDMeiai:^stf3 

3SfflLfe*)fflT-feS. El 2 3©OFDM3gSM^CD:r 
D i/^^EilE 1 2 4OOFDM©®jf^lia0<&^t"o F 
DM®-aT-$.i> 0 FDMtt^S-rS^-\' U TSrtt3J$ 
^SCfcJCfcOs -jia®FDMctt)fflSilS^®^'Jffl^* 

i.. El 2 4fflOFDM®/gS@fc:5^TiaK:OFDM 

(Dm^xt>m^^m.j^mM^^i 9 i -e/iisiswT 9 20 

3±(iv^-<J'^& l/t scraPST-iEBb. ■t)-:75=--^>* 
;i/7 9 4a~e^#fig-rs. Cl©M^^iSF F TS4 0 

^*)O^Egs4-e^raW7 9 g'vjsJFFTSt^iu ^le 

^^7 9 5Sf^i.. t s©^jai'>:1<;i/KB^7 9 6©^ 
F^©Pa. :i©)3»FFT$nfc<l^tti9im^n. =&i^>4^ 
;i/©F^{C{±t g©:iJ-K«8S7 9 7 A^IStt ^.n-S. 
[0 3 4 4] El 2 3©0FDM-CCDM>'^'f T'U <y 
K^rSlCT-n ^ESrfflV>T H D T vm^^^^lSitf ^ 
S-&©*i60'J9©tt#S:iiB^t-i)o A±»^nfeHDTV 
«^ttlij^:i^>3— <5^4 0 1 t J:»3(£:^Di-ih (cf^ 30 

mm(Dmms^i^-»m^ti. xti^i 4 2(cAA)^ix 

^l7^-^?iJA:dSP7 4 3{Ci3V%-r. Da-ifi^ttC 
ode gain©iS^^E C C^^lb^^tl. Di-zfl^ttjl^ 
©3— Kyi" >©E CC©^-^<bSr^ti.5. Di-,i:D 
2_2H:TDMgB7 4 3{CJ:»)^ B#F^^i!|^a^b ^ tl^ Da 
{i^C«:t). ^^^8 5 2 a©Dxifi3?ija6?iJ^mS7 9 
1 a(cAi;^tiS<, Di{s-^a:n<l©36?FiJ5='— ^i:^ 

n^©C-CDM^^S4 a. 4b---©^lA±i 
gPtlA^^nSo 40 

[0 3 4 5] -^3. i«^^(t^©D2(±A:^ge7 4 2 
(D^ly'-^nXti^l 4 4 t^'t^T E C CgP7 4 4 a 
{Ci>V^TECC (Error Correction Code) ^^fbSfl 
Y\^^)7^:^y^-Vl 4 4 btCiJt^T M/';:J^^^lb^ 
tlx ^SS8 5 2 a©D2ii:^JM5tJS7 9 1 btA^>$ 
n> ny©M?ij7^-^J'i:^t). C-CDM^^S4a, 
4 b---©^2A:tiSP{c:A:t;^n-5, ^lA*iSe©Da7^ 

i:^ 2 A;^7gP©Da7^-^ J; t) §^©C- C DM 
^^^4a. 4b, 4 c •••{C43V^T 1 6 SRQAM^ 
tCC-CDM^^^nS. C©n.r©C-CDM^^S 50 
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tt=&>^©S35:SiaSS©=^r-\' 'J T^toi: tt,{c|^g|-r 
S^-\'';:7'ji01 2 4©7 9 4 a, 794 b, 794c 

"'\z^.-ti^ovim.^i,i3ii:fi^m^mm±i 9 3±{cfe 

i)o C:'5L/T> C-CDM^W^txfcn^r©^{t-§- 

^FFT[i]iES4 0tcj:»3^ i^SaSiSiT^'f pi >i^3> 
7 9 3A^e.^ratt©7'-<^>S^3>7 9 OtC^^^tV. 
t s ©^iSj5^ >^;i/ft®^raM^ 796a, 796b^ 
t^&So ieai^>:*^mF^^7 9 6 ai:7 9 6 b®F^t: 

9 7 aA5ia{te.ttTl-«So Ctl$r^F^fSi:g-^U'^;i/T- 
«^bfe^©#. El 2 9©^F^W-e-^U-^;i/ET'S 

>tf-K^F^^7 9 7 aOTg{i^;i/^>'^;:^©]^§^ 
F^ip?>ffli^f3{t;c.Tafe«$n5o TV3*— h^®^;!/ 
5^^'^;^©^S^Fa J: T g^aSSI-S c J: S 
{l^tMFF T15]gS4 0*^t>®^^«^(iM?iM^j3> 
M-^4 ObtciO. -o©{t^i:fe?)35HigP5tci 

RFffi^i:;S:D3Se^ns. 
[0 3 4 6] ifetc. Sfi«S4 3©i&f^4j>B'^5. 01 2 
4©I^F^fai^>;Jt;b{i^7 9 6 e^C^^-rc SflM^ttE 
1 2 3©A:'3g|5 2 4(cA:'3$ti.. ^^gP8 5 2 b{cA;b 
^tv. 7^>'^;Wb^n. FFTgP40 atCit). 7— U 
i^iatCSia^ix. El 2 4fc^t-<fcofC^F^W7 9 9 

ii^^m^wmi 9 3 a{c3?^^tii). El 2 4©^raw 

S^>;}^;i/fl-^*^f>. ii»ISffl©{l^®:*--^U7'7 9 4 
a, 7 9 4 b^t^lfe^nSo ^ne>©#-t' U T^iSV^ 

t:^t:2^LTv^sfe«). &-i?©^^fi^As^(SiT-^So m 

125 (b) (C^-ri 6 SRQAM^Asa^^jx. 
©C-CDMaiiig4 5 a. 4 5 b^{;j3|f>ix2>„ b 
T. C-CDMa^^4 5©&«©C-CDM«^a54 

5 a. bl?^^i3^r^T. mm^^mm-^ti-D^. B^cDvy 

ft-^A^a^^tl. DiM^MJiJ=i>n-^'-8 5 2 ai: 
D2Mjnj*yiJ=J>y?-^-8 5 2 bHJ:»). iS^Jfg^i: 
'5:ti7C©Di. Dafl^A^g^^^nS. C©®-&, 012 
5 (b) ti^-rJ:-5^C-CDMS:fflv>fcPgJSeJ5l;?a; 
SffiV^Tl^ C/Nffl©SV>gMlfef«t=T-B:. D, 
<l^©«^^t*s^p^n. <tv>sm*{1=T-H:. D.i:D2«-^ 

(Dm:^ifimm^ti^o mm^ntzD^m^itmt)^7 5 

7C*JV'>TaiS^nSo Da-2ft^{^it'^TDa-Hs^3i 

^-fiiE®3— ^-^'1'>^|S^g^,^fc». d.-hi^©^^ 
-ft^*sj: ») Sftsfe{^^®m^3fe^*T-t.Bi?^^So D 
Ifl^tt^ 1 — lIii«7^=J-^5^4 0 2 cfc:i>3LDTV 

4 0 2 dt J; »3 EDTV©ttiJ^J5E:9<DM^i:'^ iHrti 

[0 3 4 7] Dzd^ttM'Uxm-^^ix. m2mm.^ 

3-^4 0 2 b{Z<t t). HDTV®^J^^i:>&»3tii;tJ 
$tl5, ±ia®{£J^<i^©5^T-H:LDTVi)sm*^tl. 
±f3(f:^fiS,i9-*JlDx.-S.C.i:tCit). '7'f KNTSC^l^ 
-K©EDT V«^AsUi;ti^*t. ^ ?>t:±iBiSJ^:9-^ 
i)Dx5Ci:{cJ;!?HDTVe^As-&fig$ixS. fuWlISS 
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x*^rj:\,^mm^B:m^mmx'^^o mi 3o<d:^^—v 

— h C/N t:i^t-ct ^ ^ee^fccD O F D M- T C M^^M 
^(Dm^B 0 blZMlyX, *^B^CDC-CDM-OFD 
M:^^{±Vy'^^^>^J\yl 8 0 7 a(i:ii^-l/— 

[0 3 4 8] OFDMUmiy^lZiS-h^mmTg^iZ^jly 

l^fcHl^^fS (Graditional Degradation) C02-z>ifim 
T- ft T VMLmmo^-l^:^^ U r (i ^ ^'iS^b^ 

^^d^tiimmib^m^tl^o gSj^TVCDLDTV^l^-K 
OFDM^HDT VOD^^:^JC^^ h3^^;^CDi»i2S[ft;i$ 

M^'^O D a-2 ^ Dsft-^CD 2 ^^:$:^BM(D C - C D 

:^^mmmx^mi^fzm^i±¥DM4 o elzj: y)m^m 
^m^ti. :^mm(DC-cDMmmm4hxmm^ti. 
012 3 tmmizLXHDTvcD^^^hmimi^i^ 

1, 2, 3 ^[HlDT-fe^fci?)«B&-r^o 
[0 3 4 9] ^feiZHDTV(Z)MPEGl KCD{£^ 

J;D^^iJM-^^^c!) OFDM^^^B 5 2 C(Z)ft3T-QP 
SK-^l 6 QAM(Z)^^$:§(:f. J^F F Tti 4 0 <:J; 
mmmoym^lzm^^tiF DM 4 O dt;:J: ^ffli^S^B 

[0 3 5 0] — ^r. §{t^4 3T'§ft^ixfe{g-^{±FD 
M^4 0 etzi5VAT/l?g^g(^ei^tl. OFDM^^gUS 
5 2 d ^;:i5^.^T F F T 4 0 aJ::<t t) ^ < CD/^?S^ffiCD{l 

H^n. a 1 2 3 ^IHjaiCcbT. LDTVyv— KCDD 
i-i(i^;b5SfS^4 3:^)^e>ttl*^n^o 
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[ 0 3 5 1 ] do UT^ LD TVfg-^O^5i>S0FDM$ 
n&FgjSei5l;?)S*3S1-^o Ell 3 8<:D:5ffi§fflV^:5:ii: 
^ct»3. OFDMCD«M*lHll^iiLDTVe-^CD^T-J: 
V^o HDTV{f^j3tt-<TLDTV.«-^{il/2 OcDtf 
^;^M/— bT-fe^o SeoT0FDMcD[lM*i^ttl/2 

[0 3 5 2] 0FDM{iv;l/^/'^X&3§^l^ei^^^^T•« 

::(DXotiim^lzii\,\xii4^ y^iy^i^s-i y^cD 
1 0'<>^jy.T(Z)/h^v^tii®it-rxi)^^j^t-^fe:^o e^o 

T H D T V ^ E D T V CD J: o ^ T V is T ^ 

©T-5E^T-$)^o mmmTvcDXotjim^mizi^ 

M(Dmmim<tii^^o HDTVCD4j]S^J5E^^30FDM 
20 ^fflV^^Ci:{iOFDMCD[llgS^^>^)S^^V^^4*T-{±^# 
^T-^l^o t*oT*^B^CDE|l 3 8 ^^s-rOFDM:&fi 

45 V ^ T ^ ft ^ ti ^ L D T V CD -v- ; 1/ ^ 7 ^ 55 S rti g 
M-r^hV^-^ OFDMCD^|g:&^?^to;feV^■Z:^ OFDM 

oi:i-riz:kmzmmx^^t^^o± 

[0 3 5 3] m 1 3 8 T{±D a-aCDa^«: O F D M 

&m LT V^ ^ 1-a D 1-2$: O F D M^^-^ ^ d *> 
T*#^o CCDJ^-^. Da-ihDa-2(±C-CDMCD2P&ji 

30 ei^;i>^T-g^fcd?). smmm(Dif0mmzm^xi>^jv9- 
/v\^:^izm^mmmmmi>^mmi.. ^mmz^^^^x. l 

D T V ^ S D T Vi^S:mi^^JV^T>^±mmiZfB l^fe 
mM(Dm^i^^{mX§ ^ t^^^oGvaditional Degradatio 
nCD®m^:£^n^o 

[0 3 5 4] Co UT*^0^cDPgjlfeig:6^qJtg^«; . 
mi^l^tzm^tiimMi^m^ti^o OFDM<Dm^mz^ 
;^5^/1Xl^^v^fc^?>*^0^cDpgsei^^^iSa^^^:)■^^ c 
J; ti x^yi.-^/^;;^ Iz^ < :5^o^(t i^-<;b(Z)^>fbici© l; 

[0 3 5 5] P§S«5tsei^;?^^ll3Sl-^:S'?£^ b 

012 6 (a) ^^-Tcto^C, i^FDMCD^Vr^ 
9 4 a-c^^ljlS 0 1 ai:U1t7^^^> 
^;L^794d-f^^ 2^801 b^bffr^^Cf g?^^ 
/il5^|g(:^-K^8 0 2 a^^l:^'. 01 2 6 (b) (^^x^- 
ct^^cP g?^i,m:t?^8 0 2 b^iglt^:: J: m 
1^8 0 1 ai:^ 2® 8 0 1 hcDmmmtj^m^hx^ 

[0 3 5 6] :zti^mm^^ii^ m\zmm\.tzmi Q B 
50 (d) \z7j<ir xoizT-ru ^i:wwLmizmm^^K.t^\.^ 
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®fflT-^lJi8 0 1 ei<Dmt)^m'Pi-^tifiX'^^o d 
CDi^^^l 0 8 (e) izm-r^oizmims 0 1 a©S 
MoItl'B:C/N{t®^U'v'4^;i/KfflH:^2S8 0 1 

©^^^«y^{C:feV^T4>»lg8 0 1 aCDgMA^Rltgi:^ 
^t^^o^mifim^ixho ^1 4 7 (c^xt-J:at;i-S® 
PSSfe31#ll3gf ;m$:Power-Weighted-OFDM:)^iC 
(PW-OFDM) i:*3i:T-{iiqi^o CO*|l5£«?!l®PW-0FDM{CmI 
3iE®*^B^® C - C D M:^ ^Sriffii^'&b-B- ^ d i: i 
t)s SI 0 8 (e) {c^x-rJ:^lcPgiHiti^3Mt:«: lo 

[0 3 5 7] 0144 t?x-ri d fcm 

ie7^-^<i^l5^-^?iJlHiSS7 9 1 a^^L-rSB® 
;*ctV^^^g§4 a~4 cf=lr-\' U i~ f sT-jgF F T 
4 0{CJ;»?OFDM^SU ^ 2S7^-^5' B:^ 2 t^-^ 
^J[1I^7 9 1 bSr^M.Tiim®S*i©^ll^4d~4f 
-e=^r-\'U7'f 6~fsT-iSFFT 4 OfCiDOFDM^^ 

[0 3 5 81 §ft®^(±S®^4 3©FFT4 OatCi 

f i~f3{i^iiS4 5a~4 5 c{CJ:t)^l7^-^?iJD 
>)^1M8 0 1 aAs^^^^x. ^-vUTf6~fs 
*^?>Ji^27^-^J'?rjD20* t)^2e8 0 1 bi^a^^ 

[03591^1^801 a<Dm^it:f^B\^^tz^^(D 

2m<ommmBimifimm-r^. pw-ofdm^c-cd 

1 4 4 ©ffeCiWIiS 1 2 3®:rD 

[0 3 6 0] ^Ts »:t:*^B^®Time-Weightecl-OFDM 
{TVf-0FDM)35■^®pgS{b:&^^(COV^■rJ^E'^5. OFDM 

[0 3 6 1 1 ^mmm(Dmm<t(D:^m^m-<^ii. m i 

4 6tgn-r<tot^Aa©:>y— H^St gaS^BJi© 

^. ^ LT**— K^F^OWeightingtcfc t) v;i/^/'^x 

-We igh ted-OFDM ( GTW-0FW1 } t. 
[0 3 6 2] $e>K:mASi:mB®®£>>:1t;i/KFPaTs 50 



1tlB¥^ 7-264148 

76 

Fat sa$:B©^^>5lt;u^pat s b .t t) < i: ?,„ f 
Si:c:n{cJ:D;s«^S(f^±^::fev^•rA. BO^-v'Ji'® 
F5Pi$:-^tl^tlAf a. Af bi;f Si:Af a>Af b 
T-$)5o :iofcJi)B®2/>;jt;i/k:Ji:'^T. ACD©i/>:K 
;i/*«^bfc:©^©J^5-b— httfi<>S:-5„ d^UT 
i^>:*^;i/^PaT s©Weighting®||SiKbti<k D^AjSi: 

SBs©-^>'i'5^>'^xir3sf-r^ 2m<Dmmitii^mm-r^o 

Z. ©:&^ ^£Carrier-Spacing-We igh t ed-OFDM ( CSW-OFDM ) 
hl^^o GTW-0FDMSfflV^T2S©PiJie3ISr*31b. m 

^v^ll%^1=©s^gT-^){sls^ft T v®s^ ufcs«*s pjtg 

ilJfcSo *7tCSW-0PDM^&ffiV^fc'>>:^^;^^pat s®iigij 

OFDM i: $riffi5!^-^t>* S C i: .fc t) SflM^ -<;l'©igv^ 
*tt T V t ^V^T ? ?> tCSS b feSfttfT* ? -i. i: l^ a X 
$«:^a:^As^3S-r*. *«ffljt•^el^fflJt®TVt:43V^ 

tri'>5^t;l/^ra©Kfffllt^H:/J^^^^f-«)^ d®**- 
Pa©e^^^:^<-rci:H:^<4:®G3l^!j^Sa&$ »3Tlf>&: 

^^e-^■r*ll^£^»J©GTw-oFDM&fflv^T^a^^sT 

^Si^l^^^CJ^t::^S^#^:)&:V^T-^^T V^*«T V® 

•B-fePgMST VMj^ ^Hj^-r S ^ l> JfeS&^ASfe 
-5 „ C ®®-&BuM© J; a {CCSW-OFDM-?>C-CDM iim^-^t) 

•a-scihtcj: ») C/NCfev^-rspga<bAsijnto»)^t,{^ 
S« b fc^iij^©S{SA^ pitg i: s o 

[0 3 6 3] M<««JK:^;i^^^x©^S&g£B^i-5 
014 5 (a) fZTTstJ^oiCMmWfSifim^^Jl^^^^ 
8 1 0a~d©»&{±^li^i:^2Ji®(l^AsSMT- 
HDTV®(I^Asa^T-$-g), b*>b, 014 5 

(b) Jc^-r.t-5(C:^VAv;i/^y^x8 1 1 a~d®:^-& 
tt. m2S©Be^©*--H^P^, Tgb*:^VNfc«)a 

rST s a. ifimi^^tztb, ;l®^Pa©fiV^■x';^^y■?X®:^# 
*§{t«:v^, BuiSfi©J:^tcBM-^na:T V®li5:^:9-i6s 
^$nT*5?3. A©•^^Cf±TV®®^fiE^AS^S^^Tl^ 

fi?!lX.{f*««TVf{iLDT Vt&sS^T-^S. 
?e>{3^ lS®i'>;Jt;i/^FaT s aS:T s b < 

[0 3 6 4] cia bT:</— K^Pai:J^>:K;u^Fa©SSiJ 
Yb&-rSdi:t:i5. O F D M© -ifex;0^»Yb*s@m 
^t«J5SiTRltfei;)SS, El 2 3©J:dJ&:«J5E;T-;tJ— 

[0 3 6 51 -dT•fl:i*:a<J^t03SrfflV^Tff b<xE'^S, 
v;i/^y^XgjS^STMtt. D/'UitAS/J^^V^g, fig 
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{37rc1-id{CD/U< 3 0 dBT-{4MM?S®»#*s:*:§ hifi'ptj:\,^tzl^RBTV-ir]y— H©iliK-e§ftT-* 

feT-§So ti^oT^l 4 9 (a) {CM^e^jtC^s-Tidt DMi: C - C DMCD|fia»)L^t.-a-^fca:. GTW-OFD 

TVm^l s ectr^UTHl 4 9 (b) {C5^-r2ms Mi: C S W- C - CDM£Dmi!*i-&to-^{C J; »)ff 

Olb, ^3^8 0 1 c©3o©|5gSo^;i.-7-{z^ ;^^BJtJ;?3. C/Ni:v;i.f-y^^© 2i*:5c©v h 

(t, El 4 9 (c) tc^nt-. ^^©y;u-r©:tf— KB# U^X^©FgSSift3il*s||31-r5„ 

F^7 97 a. 7 9 7 b, 7 9 7 c -p* ?3 T g a , Tg [0 3 6 7] C/N© 3 Jii:v;i/5^y'?;7;® 3S© 2 
b, TgcS«?!lx.«5 0/zs, 5>us, l//si:«5^-:3 10 ©|5g]l^Sf3i©«<*:etJ'5:HD T V. SDTV. LDTV 

8 0 1a, 80 1b, 8 0 1 c0 3o®pt)i©v;i/5^y^ t5"^■ri-5{clSv^I/^/1■7tr^l,^ ab^^ IBSigmin 

^{^KI-i-Pgamj^As^S-rSo ±T©iIIK(3?^bT >vh7 96 a 1 tiiLD T V^IBgU mz-^JV^^^XlZ 

GTVi^OF^DM:tmmir^ t^f^&m^mim%T L m^lV-Al 9 6 a 2^C/NS&Yb{c:^VUD,>h7 9 6 b 1 

*-5o b*^U. ««fi©^i>^cv^LDTV©ii]K{s■^©^^ {-ttSDTV©|ii^M^^TKix;^M^^©«S)feHP 

(rGTW-OFDM©-v;i.5^yl;^^^^-rsci:Cit) ©-^^Egl-^. B»©^2S. 3S{CttSDTV©- 

±<*©{E3^^^*ASfe* ^)S*,)&V^V^^i!aS*s^So itfC fiSfs * !3 L P e^^. HD T V®HP{t^^iBM^ 

mimSO 1 aZ'ti:i}-h'mmTg^3 0usi:X±(D5 5„ CJltJiK 2. 3S(CSDTV. EDTV. HD 

t^o mSStt^l 2 7©rD';;^S|tS^bfe^,©^fflV^ 20 [ 0 3 6 8 ] C©Jg^C N9&Yb^ x';i.5=-/^^ (3^ < ^tt 

So 1^^C*«fflTVH:LDTV</^-^•OIlIKT•AV^fe iiT^l3iif^m\^-hifim-^ZtzlsbTVm^(Dmm^ifi 

4?)MPEGl^^^©lMbpsS@©l£ig§«T-i J«'J>U El 1 5 3 (C^s1-J;5 3*^©G r a c e f u 

V^. m^Xmi 4 9iZ7r^VtzJ^^iZ^»:!i'^)Vmm7 9 6 1 D e & r a d a t i o n*s|^-K^-S tV^^Se3t5^C)fe^,^ 

aTsa^2ms©JlWt^MbT2 0 0//si:ti.«2M 5^:^*5*^8^(3 i ?)ff'C>tL?,. 0 1 5 3 CNR. 

TIfTt) IMbp si£<t>5:»). LD T V^U- b'fflBl !3*^B^©3i>:5c«Ji©|!i«MM^S^3Kbfc*®T-fe 
RA^ff ?>n-Sfc4{):$:^^©CSW-0FDM fjfi 

ii^*tt«qFm*.2.As^^-U-hASfi<>fe5„ ittCc* [0 3 6 9] *%B^©GTW-0FDMi:B5ig©*^H^ 

^B^©C-CDM>&GTW-OFDMi:m^^^^fc#fcJ^ © C - fc D M©ijai?(.-&fc-a-^ fett. GTW-OFDMi; 

fe^l^^ASfiTL*CV%fcto^||As^e,{3Jg(,N. mi 30 CSW-C-CDM©iSfl5(^^t)-B-fc:J;t) 2ife7c®P&M«| 

4 9X-iim\^i^>yiiJUmzMLX'»-!r^)mm7 9 6 ^gA^f^ ?.i^S^»i^fflV^Tll^E^»J&i^^B^LfeASGTW-0 

a, 79 6 b. 7 9 6 cSr2 0 0/zs, 1 5 0 // s . 1 F D Mi: P o w e r-We i gh t e d - O F DM©ia 

0 0>as{C^SiKbLTV^S„ Se^miJl, »2;i, S a^A-^fc-a--^. GTW-OFDMfcffe©CNR©FgS15ji 

3S©Jli(c^7-l.-hAs^<^i:oTi9><pgsmei^i: :?^^i:iSfl^^^i3-i-T*, 2ife^ffl|tgjlSSJiMH:l8]St-S, 

Jfe-oTV^S. [0 3 7 0] 01 5 4H;^-VUT7 9 4 a. 7 94 c, 

10 3 6 6} mm^cyNizMi.xi,mmmBmifimm 7 s 4e(Dm±i^^^VT7 94h, 7 9 4 d. 794 

-rso El 5 i(cr>^ia{ccsw-oFDMi:csw f iz&^X'h^ <m^-nfi.xmmi.tzi>(Dx[ 2mm 

-OFDM©ffi«^^fc-M-{c:J: f), •^;U5^/^;^4:C/N© ©P owe r-We i ght ed-OFDMAsj|:g^ 

2»:7Vi(DmmmBmifimm-r^o mmcD^oizcsvf- :^r-\'';7'7 9 4 a{ca3^t-5^i'';7'7 95a, 7 

0FDMi:2|s:^B§©C-CDM*ffi^^*^fc^±Tt,^:RT- 40 9 5 c©«^4,|bI«{c: UT^i' U 7-7 9 5 b . 7 9 5 d 

^©«^^«:©fe^^^®fgT*S'>^cv^i:v^■5«;^ (-^bTm;bS^^*^Ttfr5Ci:(c i t) 2FgMW^ti, 

A^^So ^lii8 0 1a:feitF^l-2jl8 5 1a, m So fefc-^-Si: 4»®|igJiASf#t>tii>As. 1I15 4T-H: 

1-3® 8 5 1 aX^-^JV^^^^T^ifi:>^§ <t-^C/ 2 jl©»^®||SE«^J& bi^)UTV^So miz^.^^olz^ 

Nifim\^^mmmZlimmmTVR ecelve rt^b-VN ^ i; T®/gI?^a^:?FAS^t!crSfe«)|5]-M|^ia:^{-feS 

Tt,LDTV</l/-h-®^^bfc^{5*5T-#So ^2J1 ftll©T^D^Jjtil^^®S5SAJ^^^nS&»^gi.S/Jx 

801b 2- 3® 851 hX-itV—if:x:nVT(Dy $ < ?S:S ^^,^a5a«ASfeSo 

y>s;iU7'®J;^fclC/NAS(6<. rf-;5^h®^v>§ [0 3 7 1 ] ^fc. E 1 5 5® {c 1 -p®i.>^;i,7 

fe%^©^^Slci5V^T«m«P^OSDTV^^-K 9 6 a, 7 9 6 b, 7 9 6 cSfcA- KB^F^ 7 9 7 a , 

©^feA^T-^s, •y--if;^3ii;7'©^ji:9-w±<irtStos^ 7 9 7 b, 7 9 7 ccDmmm^m'ib^^rzmms.m^'t 

3M8 0 1 cT-ttC/NAS^<, iage^AS;k;^<3-^ 50 5 :i i: t J: !5 3®© x';i,^/-5X{r*ft-S|5g»S®^{it-£ 
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mi^mm-r^o mi 5 5<Dmmmmizir^tAm. b 
s 3 i: J; ?) *«eT vse^t^^-rsfibogam©;^ 

[0 3 7 2) .I©@^0*(*:6g>5:ECCJi>3-;J^-7 10 
4 4 j i:E CC5=n— ^5^— 7 4 9 j CDlTD >y^^$r0 1 

6 0(a) (b) t-en-en^-r. 1 6 7 t^T^ • 

— U— :rgP9 3 6 bCD^D 7^ • 
>^-U-:/gl59 3 6 b®7=- V^J' — U->^RAM9 
3 6 aCDfpXiUm^tl^-f — U— ^7^— :r;i'9 5 4 
5:016 8 (a) T-^L. ^' V^'- U -rgggiL 1 
16 8 (b) iz^T, 

[0 3 7 3] CdbTT^-^Sr-f V^J'-U-^^f 

misi(DvsBsmn<Dyc^yi7mtmi6 2(Dvs 20 

Bjfl««i®:7'D'>^0fc^-rJ:olcllSS«?iJ4. 5. 6^ 
T-gJiBSbfe4 VSB-^8 VSB-^1 6VSB©fej^«M 
^IIJE«^JU 2^T-i£B^bfcQAM-^PSKeM^M{C 

fcK). %±S)ti?|lc4b'V>T>''rXCD'i>«:V^TV§fIi>ST-t 

[0 3 7 4] ^15 5©;Er^{CJ;») 3P^»®^Bffiji^ 

§«^-?>3i<'^^;' hTV^CD^ibStC J:SLDTV^^b- 30 
[0 3 7 5] 3tc^B^(iVSB^©ASK-¥>QAM, PS 
:^Atm^-^t>^^:^tlfix-§^o y^— >-fr;i/U 

[03 7 6] L < H:#fiS©e2l:?^^ 

©-ocD#S[{i/^^ifc?ijffl?aj^ &iai± $ -y^ i, 4, ©T- s 

[0 3 7 7] b-tPL, «MSf2l;^SC^*±i5lji;?iC©S 
55:^«M»3lO^®«^5 0^W±©*^ttAs^»t, 

^'^(om^i:ii5\^xm.m!^jztiuxi)mm^titz^mm so 
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ifi T v^m^^mw&X' § s i ^ tcsifettoife 

C»j^i:HDTVS(jii: ©St^iS t»^fe j^a© 

[0 3 7 8] ;*i:«B^tt«:t;^* J; ?3 ^i^SJlS[jai*<fe«^ 

se^s^isitfe^^. Ma«A^©sffi«SBS^-r-5c: 
i mmm(Dm.ti § ^ « ifti^-T'iJsa:*: < -s « 

c © K)3e^OS;tJ©d^ ^ V NliMT* t) ^^iSe RjfgT- s 
So i^fi«:bAsti>^bfc«-&t:fe|Bl-©«t& 

T-e3gT-t5&»^3K©iis»44i:x mmco^mmhcDm 

[0 3 7 9] ^fc*^^©#fitMeii;&^SrSfe±fi![ii{C 

j|5©7^ ^ ;i/ H D T V ^T- u -y- b: oi 
'J Trt©Sfs^tg«S^S;*:rti{3S£'>^-a-:5 
?ajSi:BU3jS©NT S C hHD T VSM^*, U < M:§^^ 
©iiSii'tt©iaim*^feS. *feTV#ia©X4t>+J-— A^f> 

S4)fe5o 35:i3^ l^0!lT-ttQP S Kt 1 6 QAMi: 3 

2QAM(Dmm:^A^mi'-^tzm^m\'^xmm\^rzt^. e 

4 QAM-^l 2 8 QAM-^2 5 6 Q AM^tcafflT* t ?> 
Cl^;{±v^a^T•4>>&^v^„ 0$rfflVNTI5&B^UfcJ:o 
tC^-ttffl P S K^A S K-^ F S K HiSfflT- ^ 2> ^ i: ^^ 

^0>J&s5iBBbfcAs. FDM, CDMA^S£t!cil(3:&SC 
^m^-tt>^XB:m-t^^ t'bX'^^o 

[0 3 8 0] ^mm(DmmmBm:^A(D-^(Di^ti:m 

JSScWffl^*^ [SI±^ # 5 ©T- 5 A^-^©se*i{c 

t^xiim.timm^mifit'^ji^mTT?>o vt-ox±x<D 

ei^£^XT•A{c:®fflT•&5^)©T•a:^tv^. fiaj;t«!|tS§ 

^^<Difimi)mm^ifiM^^^mx-sb^a c©<ta'&Jg^ 

[0 3 8 1] b*b. mMWLm:&^^m±mm:6^cDm 
-&{i*#6B^©i^^#fiMej||;&iCAS'i:'g-efes. ^-m^ 
^ ^mmm.m(Dm^<D^-^ 5 0 :^w±©*^i4AS3t©?> 

#v>^M©iI{im:btt^iiS<)lc|Si±rs. SSfi^SH:i!t+ 

ifiTvmm.^^mm^x-^ ^ jioizM^^cD^^mm^ 
cs5[3gi:HDTV5j[i5ii: ©5gis t m^(Dmm&mm(D 
[0 3 8 2] :^^miiimtj^mx !3 i>mmsLmm^m.m 
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[0 3 8 3] *fc*^W®P§HMei^;&Si^£*±M33l{c 

^^tm^a^NT s c i: H D T v^mmi) u < it^m.m 
(DmiL'&.(D^Mifi&^o sfcTv«)ia®;^;K>it— *»e> 

-y-— b:;^ 31 >J T As^Ke«] tffi;»C-r i, i; V^ ^ ® 
m€»abSo ^IS£^f!lT-iil 6QAMi:3 2QAM® 

1 2 8 QAM^2 5 6 Q AM^lCiaffiT? t?, C: i:(±V^^ 

S K A S K F S K taffiT- ^ ^ -5 ^ T- 5& 

[0 3 8 4] 

p fit©{t -^j^© Q A M ^^a^ f S i: tB:tja5 

m^b. {l-^j^P®cpcDB&4rp/n<e©fl^;^{Cp/n<it© 
S|2 7^— i$'^ij©7^— ^^miiS^bs S«^gSffll\T 

4{CJ;!3, n<B©m 15=— ^?iJi:^27^-^?iJi:^3T=^ 

M^Mt-^^i^<lb. ^ 1§«^2 mM^2 5 

f) nffi©ag 1 7^-^?iJ^. ^ 2 Sfi«3 3 T-{i^ 1 
7=-<5'?iJ^^2 7^-^^JSr, ^3S{s^4 3T-tt^l7^ 
-^J'JiJv ^2 5=— lg3 7^-^?U$r«^r5itlC 
J:»3. bTg:*:mM©5^— ^J'^^^b&^ffi^fg 

n < m^c S Txm.<om.m^ti b*^ ^^§e^T• nfil 
©7^— ^J' ^m^qltgt bfeMiLf4i:%Mt4©fe?.fejS« 

M*^f#?>n-S, $?>(::s QAM:S-^©{t^i^©^*,g*, 
ll.'^icSv>ft-^,-^.h Ifft*)b<{iQffii:©ggg|S:f fcb 
:r®SgJKA^n> 1 ^c;Sn f i: ^{::±iB{l 
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[0 3 8 5] C:©eji3^fCNTS Cfg^^^ 15^— ^ 
^J. HDTVi:NTSCi:©^m-^^ll27^-^^Jhb 

33ltHDTVMjgi:©ii53i:14i^fe!3s ««S©lii;5R14© 

- If U T©te;»:fc Sfi^tgfi6^cD«??g i: v^ d 

10 [01] *^H^©^ 1 ©«ffiffiJ{3:fe(tSe3j|«B©i>^ 
[02] *^BJ©||M*^J 1©3S«^1©>^D >;;^>0 

[03] :if.mmmmmi(D^^mm^<D^i' V)vm 

[04] *^H^©||Jg^?iJ 1 ©jSlliff ^CD-i^ 
[0 5] *^B^©||J6^J 1 ©(t-^;S'^ffl:3- K©f!l t) ^ 
T0 

[0 6] *^BJ©|feffi^J l cr)ft-^;^ip^®n-7=-f >^ 
0 

[0 7 ] *^B^©||J6^?!l 1 (Dm^^m(D^(0{m^-^<D 
20 rJ— 7'^>^0 

[0 8] ^mmmm^l 1 ©M-^;^i¥fc<s-^;^'s©r3- 

[0 9] ifmmm&m 1 ©iSM{i-^®«-^^p®iif6 
tt^0 

[010] :^^BM(Dmmmi(Dmmi ettQAM®^^;? 
h;u0 

[0111 ^mmom&m 1 <^T>^:^^mr^t.mm 

[012] *^W©^«aj l©3gff^6 4fiiQAM©IS^ 
30 j^©0 

[013] :^mM(Dmmmi(07'>7^i-i¥-mr:^tmm 
mtjttntcommm 

[014] :$:mM(Dmmm 1 ©^jf^ e 4fgQ am©^^ 

[015] :^mM(0m&mi<D^m.6 4fiSQAM©Jt^ 
Aa, A2©gJB^0 

[016] *^B^©|ISS«?iJl©T>7^^4^gr2, rai: 

[017] *^B^©^JE««J 1 ©T^S^^ ;»/)3im^©:^P 
40 ^0 

[018] ^mMCDmmm 1 © 4 p s Kmm(Dm-^y^^ 

[019] if.^'imnmm 1 ©^ 1 ^mm<D-:rxi v> ^ 0 
[020] *^B^®iijE«?!i 1 © 4 p s K ^mmmm^y. 

[021] *^B^®ieiS«?lJ 1 CDII 2 gfg;^© <y ^J' 0 

[0 2 2] i^mm-^mmiay^w^i 6fitQAM©{i^ 
h;i/0 

[02 3] i^mmmm\(Dm^% 4«QAM©ft-^ 

50 b;i/0 
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[025] {a) it^mmcDmmmKDsmQAMcDm 
^^i^hjm (b) ti^^Bmmmmi(Di 6{«qam 

[026] ^mm<DmMm i 3 ^mmo yu^yi^m 

[02 7] *^Bao^fi?!l l®^}f$6 4fiSQAM<Dfi^ 
-^CD0 

[02 8] :^^m(DmMmiCDyu-^->f-h 

[02 9] *^B^©|IBS^J3lCj3JtSe2li';^7^ACD^ 

[03 0] :^mm<Dmmm3<7)mimm::^>^-v-<D 
[03 1] :^mn(Dmmmza:)'mim^'r-=i-v(Dyu 

[03 2] :^mm<DmMm3(Dm2m^5^::i--y(Drti 

[03 3] ^%m(DmMmz<Dm'im^=T:2-v<Dy^ 
•y^0 

[03 4] *^W©|^aifi?iJ3CDD., Da, Dam^®^ 
F^t5-Sfb©Si^0 

[03 5] *^W©SISfi0iJ3CDD., Da. Daft^®^ 
F^^«^b©giB^0 

[03 6] *^B^©5I1I«SJ3®D,, Da, DaM-^©^ 
F^^«fb©ittB^0 

[03 7] *^B^Ojlll««J4tC:fc{t5lE2I^M©">P^7^ 
A^ft:®^fiK0 

[03 8] *^^OSa£0'J3{Ci5Jt.5^ff$l 6 QAM® 
{l^.'S®'^:!^ b;i/0 

[03 9] ^mn<Dms&m3\,zii\-y^m^ri 6qam® 

[04 0] *^BJ®IIMC«J3tC:fc{tS^B6 4QAMffl 
M^jS®-^^' h;i'0 

[04 1] :^mm<ommm3<Dnm&±<Dm^w.m.m 

[04 2] *^B^®IISS«»J3®TDMA7?SC®^F^f4± 
®ft-^ES0 

[04 3] i?i^m<DmMm z(omm^n^^^<D:f^ >y 
^0 

[044] ;^^^®||Sfifi?iJ 3 ®«BiS^W^®J^S0 
[04 5] 2^^B^®*Mfi«J3®M^^^S;®^iKB^ 

[h1K®:/d >;'^0 
[04 6] *:^B^OlUS««l 3® 1 6 Q AMm^®{t^J^^ 

SS0 

[04 7] *^B^®IISS«f!l3®6 4QAMfi^®M-^.-^^ 

[04 8] *^?§©itj!Sfi^j 3® 1 em.^i5^(ommmn 

[04 9] *^BJ©Syfifi^J3®Dva, D„,. Dv2. 
D„2, Dv3. DH3e-^®^^^fi<b®g£B^0 

[05 0] *^B^®3IJfifi?!I3®Dvi, D„a, Dv2. 
D„2, Dv3, D„3ft^oTDMA;5i5;o^F^^a<b®iK 
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[05 1] *:%BB®^0SJ3®Dvi, D 
Dh2, Dv3, D„3fs-^®TDMA:S-S;®^F^#fi-fb®lft 
B^0 

[05 2] >^%m(Dmmm4izjs\-^^^:^^(o^mm 



[053] *^B^®^^j 4 izis It s mmmwLm:^A(D 
[05 4] ^^BM(Dmmm4izinf^mtk:^^<D^mm 

10 »^J^0 

[05 5] *^?S®^fi?!l4tci5tt2.ffgJi^i5tjg*SC® 

[05 6] *^W®*Ji6«?!l4C*5{tS7^i;^5';i/li5f^ip2 
^®SM5S#«^0 

[05 7] *^W®^^J5{r43lt-S^?&4ASK<=^ 
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